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THE DIAGNOSIS AND TREATMENT OF GOUT 

Gout is a chronic disease of purine metabolism, and is 
characterized by sudden seizures of pain in one or more joints, 
ivith swelling, ^coloration, and tenderness of the part. Pro- 
longed disturbance of purine metabolism leads to characteristic 
depositions of sodium biurate in the periarticular and peri- 
chondrial tissues. These deposits, or tophi, when identified are 
diagnostic, but it is important that the disease be recognized 
when these lesions are absent. They do not occur in approxi- 
mately 60 per cent of cases of gout 

Gout without tophi has been designated by Hench (1936) 
as presumptive or pretophaceous gout, in contrast to the late 
tophaceous form. Vague terms such ,as “abarticular gout,” 
“irregular gout,” “retrocedent gout,” and “gouty diathesis” 
have been demsed to include possible manifestations of the 
disease in other than periarticular tissues. 

It must be realiz^ that gout is not a local disease. It 
manifests itself locally, but it is well to consider the whole 
body as being gouty. 
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suffered from repeaUd attacks of pain in the left lumbar area. This pain was 
refer^ to the groin. Dysuria and frequency of urination accompanied the 
attach, but there was no hematuria. On several occasions he was thoroughly 
examined by urologists who took pyelograms and roentgenograms of the spine 
but found no cause for his pain. In the last few years the attacks had been 
less frequent, occurring only once or twice a year. 

The first attack of joint pain occurred in February, J938. The patient 
was then on a vacation in Florida, where he admittedly over-ate. At two 
o^dock one morning be was awakened by a boring, burning pain in his left 
great toe. The toe became swollen and purplish in color and was cxcni- 
datingly tender. By morning the pain had subsided but the foot remained 
too tender to allow a shoe to be worn. On three successive nights the pain 
recurred with undiminished intensity. 

The patient was first examined on the third day of the attack. At this 
time the physical examination showed him to be overweight and in acute 
pain. His temperature was 99.4* F. and the pulse rate 96 per minute. The 
heart was sUghUy enlarged, and there were many premature contractions. 
The blood pressure was 15S/100 and there was a generalized arteriosclerosis. 
The left great toe was swollen, purplish, the skin was quite glossy, and it was 
tender even on slight pressure. 

The urine contained a trace of albumin and a few casts. The blood count 
was normal except for 10,700 leukocytes per cuanm. The blood uric add 
level was 7J mg. per 100 cc. The Wassermann and Kahn reactions were 
negative. Roentgcnographic examination of the left foot rc\'ealed several dis- 
tinct punched-out areas in the distal end of the first metatarsal, with some 
osteoarthritic change of the joint. 

Colchicine, grain (0.5 rag.), was pven every three hours for nine 
doses when the onset of diarrhea necessitated a change of therapy. A liquid, 
pUrine-free diet was prescribed. I\^thin twenty-four hours the pain had almost 
disappeared and the swelling of the joint was subsiding. 

After the acute attack was under control, prophylactic treatment was be- 
gun. A diet low in purines was prescribed. The patient was advised to drink 
water freely and to take neodnehophen, 7^4 grains (0.5 Gm.), three times 
daily for the first three days of each fortnight. 

For seven months the patient adhered to the prescribed regimen and was 
free of pain. The pain in the back previously complained of did not recur. 

In September, 1938, wh0e on a holiday, the patient became wet and chilled. 
Next day be was seized with severe pain in the right shoulder radiating down 
the arm. When seen on this occasion he had a temperature of 99.6* F., slight 
nasal congest!^, and the skin over the flexor surface of the forcorm n-as hyper- 
esthetic. Peripheral neuritis was believed to be the cause for the pain. One 
day later, however, the right shoulder joint became painful and tender and 
slightly swollen. The temperature rose to 102* F. and the pain became so 
intense that morphine was administered. The local application of heat afforded 
some relief. Colchidnc, grain (0.5 mg.), every four hours, was started 
on the foHowing rooming. The pain in the right shoulder decreased during 
the day, but late that evening the left shoulder suddenly became cxcrudatingly 
painful' nith pain over the left side of the chest and down the left arm. This 
was so severe and the patient was so prostrated that a cardiac infara u'as 
suspected but electrocardiographic tracings were normal. The symptoms sub- 
sided in three days. During this time be reedved colchidne, grain, e\'cry 
four hours, and the diet was restricted to fluids low in purine content. 

Interval treatment of a low-purine diet and neoanebophen was resumed 
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and the patient remained \rell for six months. Again on his annual trip to 
Florida, while sla>*ing overnight in Sa\’annah, he was seized with severe pain 
in the left shoulder, with radiation down the arm. The attending physician 
nude a diagnosis of coronary artery' occlusion and prescribed absolute rest in 
bed and administered morphine. The patient suspected that the attack might 
be an exacerbation of gout and began taking colchicine, with complete remis- 
sion of the symptoms in two day's. He had been careful to follow his diet 
eicept for indiscretions while aw’ay* from home, and he w’as finally' conxrinced 
that he must limit himself to the prescribed foods. In the months since this 
hst attack the patient has been symptom-free. The blood uric add level, four 
^5'Ecks after the last attack, was 4.S mg. per cent. A roentgenogram of the 
Wt shoulder has shown no gouty change. No tophi have been observed. 


Case IL— V. W. was a white female aged sixty'-eight y'ears. Her father 
and uncle had both had scy'ere attacks of “rheumatism” during their later years 
01 Eie. 

'^e patient^s diet was abundant, and contained large amounts of meat, 
nt she denied the use of any alcoholic beverage. She was quite poor, and had 
housework all her life. Joint pains were first noted in 1936, when 
Dom bunion joints” became swollen, red, and tender. This pain was moderate, 
ron uous, but worse at night. The pain persisted for several weeks, during 
hnn became invoU^ed as the feet 
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mann Md Kahn reactions were negative. The fasting level of the blood sugar 
was 95 mg., the blood urea nitrogen 9J mg, and the blood uric add 3.9 
mg., per 100 cc. 

Treatment consisted of a iow-purine diet, tbrcc-day courses of ucodneho- 
phen cvciy two iveeks, and local treatment of the ulcers. These lesions were 
thoroughly excised under local anesthesia and were healed completely within 
two weeks. The subsequent course has been uneventful. 


Caso HL — DeM., an Italian aged fifty-two years, had been a stone- 
cutter for thirty years. His fanijiy history was negative for rheumatism, 
gout, or fibrositis. The patient admitted dietary excesses; he had a particular 
preference for meat and seafood, and often made a meal of nothing but 
bread and meat He drank four or five glasses of beer daily for many years. 
The present illness began in 1935 with an acute attack of pain and sv/clHng 
in the dorsum of the left foot In a day or two this pain began to subside, 
but the right ankle became swollen and painfut As this Joint Improved, the 
right knee, left shoulder, and right elbow became involved In turn. The 
patient was forced to remain in bed for three weekj but sought no medical 
advice. Similar attacks of Joint pain recurred from two to five limes a year, 
but the patient noted no seasonal inddcncc. The attacks often, though not 
always, began at night, sometimes involving only one joint but usually several. 
The patient finally came to the Pennsylvania Hospital because of a slowly 
progressive cough and a recurrence of the Joint pain. 

The physical examination on admission revealed a short, stocky man with 
moderate orthopnea. Ks chest was markedly emphysematous, expansion v/as 
Uioitedt and harsh breath sounds and musical rfilcs were audible throughout 
both Jungs, The middle Joint of the third finger of the right hand was swollen, 
hot and tender, and there was swelling, redness and tenderness over the dorsum 
of the right foot No tophi were found. The body temperature on admission 
was 99.6® F., and the pulse rale was 100 per minute. 

Examination of the urine on several occasions showed no abnormality. 
The blood count was normal except for 10,600 leukocytes per cu jnra., with 
76 per cent neutrophils. The blood uric add level on admission was 6J mg. 
per 100 cc., and the Wassermann and Kahn reactions w'crc negative. The 
gonococcus complement-fixation test U'as negative. The erythrocyte sedimen- 
tation rate was 16 mm. in one hour, and the hematocrit reading was 45 
(Wintrobc). Roent gen o graphic studies of the chest show'cd a moderately ad- 
vanced silicosis. Roentgenograms of the feet showed advanced osteophyte 


formation about both first metatarsal joints but no areas of bone rarefaction, 

Follomng a three-day period of treatment consisting of rest in bed and 
the administration of salicyJatcs, the body temperature and pulse rale returned 
to normal. The s^vclling of the joints subsided and the pain gradually dis- 
appeared. An attempt v/as made to provoke another acute attack by allowing 
the patient a high purine diet. On this regimen the blood uric add increased 
to a fasUng level of 9 mg. per 100 cc. and the exaction of uric add rose 
from 0.25 Gm. to 0.55 Cm- per day, but no attnek of gout was produced. 
The patient v/as discharged from the hospital free of symptoms. During his 
stay be received imtrudJons in the preparaUon of a diet low in purines. 

Since this paUenl’s discharge he has been seen periodically in the Arthritis 
Clinic. He has had one attack of joint pain in nine months since his stay In 
the hospital. He admitted that after disregarding his diet for several w<cela 
be was suddenly seized during the night with severe p^ in tbekU foot. 
The next morning be limped into the clinic. Examination showed sv.’cmng, 
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tfndcniess, and some discoloralion over the dorsum of the foot. He was pi\Tii 
colchidne, ^^20 grain (05 mg.), everj’ four hours for ten doses. There was a 
complete remission of s>Tnptoms in thirty -sir hours. Following this attack, 
Dcodnchophen, 7^ grains (05 Gm.), has been given three times daDy on the 
first three da>'s of each fortnight. A determination of the blood uric add 
kvd on two occasions has revealed a concentration of 6.8 mg. i>cr 100 cc. 
There has been no recurrence of pain in the joints. 


COMMENT 

The three cases reported were chosen as illustrating dif- 
ferent forms of gout and the problems encountered in the 
diagnosis and in the treatment. 

In the first case the diagnosis was a simple matter because 
the dinical picture was tj^ical. The previously existing pain 
in the back may have been due to gout. Many authors claim 
that gout exists for from eight to fifteen years before it be- 
comes obvious. The later attacks of pain in the shoulder ser\’’e 
to show how the condition may be readily confused with other 
diseases. In the classification of Hench (1936), this case is 
Stage I — acute recurrent gouty arthritis with complete remis- 
sions. No tophi were seen, but bone changes were \dsible 
toentgenographically. The response to colchicine was definite 
in each attaci:. The level of the blood uric add was elevated 
during the acute attack, but was within normal limits in the 
interval between attacks. 

The second patient, the woman with tophaceous gout, was 
quite unusual. Hench and others have found that only 3 per 
cent of patients with gout are women. Thomsen states that 
gout in women is usually of the irregular t 3 ^e, appearing clin- 
ically like rheumatoid arthritis and only occasionally in the 
^sic form. In this patient the acute phase might well have 
been regarded as rheumatoid arthritis. The development of 
toplu, and their subsequent superfidal ulceration, made mani- 
ost the true nature of the disease. The distribution of the 
tophi was typical and thdr crystalline content easily demon- 
strable. It is generally agreed that the demonstration of tophi 
^ta fishes a diagnosis of gout. The uric add level was not 
^ovated, and roentgen-ray studies were not done. This pa- 
^ generalized arteriosderosis 

h^rt disease. Apparently this case would be classed by 
ouch as Stage n — chronic goutj^ arthritis with tophi, 

VOL. 53 — 91 
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The third patient presented an atypical picture of gout. 
The history is not particularly different from that of rheu- 
matoid arthritis, except that more joint deformity might be 
expected in event of the latter in a four-year period. There 
were no pimched-out areas in the bone shadows in the roent- 
genogram, but there were advanced osteophyte formations. 
Some authors regard the formation of osteophytes as a late 
change after calcification or resorption of a urate deposit. The 
fact that the ends of the first metatarsals are the most frequent 
sites for the formation of tophi, and that these were the loca- 
tions of the osteophytes, might be significant here. In this 
case the elevated blood uric add levels in the absence of neph- 
ritis confirmed the diagnosis. Furthermore, the response to 
colchicine was definite. Arteriosclerosis was not evident in 
this patient. The dassification of this case, according to the 
plan of Hench, would be Stage I, Phase 2 — or acute recurrent 
arthritis with hyperuricemia and complete remissions between 
attacks; tophi absent. 

The outstanding features of these three cases of gout are 
summarixed in Table 1. 

DUGNOSIS OF GOUT 

Hench (1938), in discussing the criteria for the diagnosis 
of gout, noted twenty points expressed axiomatically. These 
points give such a complete summary of the subject that they 
are quoted here; 

‘’Suspect gout when acute arthritis suddenly develops: 

1. After relatively trivial trauma 

2. After dietary excesses of holidays, birthdays, and lodge 

nights 

3. After any surgical operation (acute postoperative arthritis 

is usually gouty) 

4. After the trauma, exposure, and dietary insults of a hunt- 

ing or fishing trip 

5. In the spring or fall (gout has a defim'te seasonal ind- 

dence) 

6. In the night between 2 and 7 A. si. (it may occur at any 

hour, however) 

7. In patients under certain coinddental treatments, such as 
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TABLE 1 

The Satjkst Features of Three Cases of Gout 



Case I. 

Case IL 

CascIIL 

Eibloiy 

Ch‘ertatinp. 

Obesity. 

Ch'trealinj:. 

Hereditary factor. 

ChTtealing, 

Beer. 

Obesity. 

Sjn|i7T«; 

Oaset. . . 

Later attack* . . . 

Sudden scirurc of toe 
pain at nicht, typical 
‘•poebpra." 

Shoulder pain — sudden 
seiiuiet after holiday. 

Acute arthritis in both 
feet— not tM>wal seir* 
ure. 

Inflammation in many 
joints, never severe o'r 
sudden seirures. 

Acute arthritis in foot 
and other joints. Not 
t>-pical seituTc. 

One sudden teirure of 
pain in fool at night. 

Ohhcthe^nSinjs: 
Pby*iaJ nandnation 

1 

1 

i 

Great toe rtronen* very 
tender, purple. Later 
attacks-^eft shoulder 
tender and stroUeiL 
Patient crvcnrciphL 

Ulcemtinp tophi on 
rbht car. both jneat 
toes and left third 
finger. 

Swelling, redness, ten- 
derness of ankle and 
finger mints. Patient 
i erverwcighl. 

Sl<»d cfcfmistrj*. . , 

Uric acid: 

*2 mp. Co in attack. 

4.S mp. % in interval. 

Uric acid 3.9 mg. 

Urea K 9 Jl mg. ^ 
Sugar 95 mg. ^ 

Uric add: 

6J2 mg. % In attack. 

6.8 mg. % In interval. 

Blood coaat. 

Leukocytosis (I0,r00). 

XormaL 

LeukoQdosis (10,600), 

Urine 

J^ooxtctno'jram* . . 

EsnininatioQ of tophi 

, Albuioin. cast*. 

Albumin, casts. ' 

rsormal 

1 Punched-out areas of 
ne^thr density in 
first metatarsal of left 
foot. 

Kone taken. 

Xo panched-out areas 
in bones, Osteopl^e 
formation on both first 
metatanali. 

.Vone. 

Exudate fuU of sodium 
brurate crystals. 

Kone. 

Crtrrjf . 

Recarrent acute attacks 
with complete mnis- 
sions. 

Chronic after first ot- 
tadta 

Recurrent acute attacks 
with complete rctnis- 
rions. 

Tr^xn:- “ 

In attacks 

In remisjions . . 

... ** — ■ 

Porine-frec diet. 
Colchidne, 

Symptomatic measara. 

Xooc. 

Purine-free diet. 
Colchidne. 

IdW'purine diet. 
Xeocinchopbfn. 

Low-purine dirt. 
X'eoctochopben . 

l^.purine diei- 

Xeocincbophen. 


Arteriosderwis with 
j ocart disease. 

Arterioscierosis tritb 
heart 

SHicosis. 


diet for badl- 

eenwS^^ <iropsy, ergotamine tartrate (gyner- 

8 Tn f j ^ n^igraine, or insulin for diabetes 

9 I TT P'-'y^ya-'-xia or leukmia 

. ^ ^males, ody rdth extra caution as this U rare 

Suspect gout: 
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12. When the pain is unusually severe, ‘the worst ever’ 

13. When the great toe is acutely, not chronically, involved 

(podagra, however, may occur late or never in the 
course of the disease) 

14. When maximal tenderness is at the mesial aspect rather 

than underneath or on top of the ‘bunion joint’ 

15. When the appearance of an involved foot is suggestive 

(warm, bluish-red rather than cold, bluish-white as in 
atrophic arthritis), with edema and later desquamation 
of skin 

16. When an acute arthritis of short duration (one to three 

weeks) and full restitution of function occurs 

17. When acute recurrent attacks of arthritis occur with com- 

plete remissions, possibly followed by chronic arthritis 
later 

18. When olecranon bursitis is discovered or a positive history 

obtained (this is several times more common in gout 
than in any other disease) 

19. In patients with acute or chronic arthritis who have or 

have had chronic nephritis or renal colic (urate stones 
or gravel incidentally cast no roentgenographic shadow) 

20. In a case presenting a number of the above features even 

when podagra (a common, but not inevitable, fea- 
ture), hyperuricemia, ‘characteristic’ roentgenographic 
changes, and tophi are absent. These are not early, but 
rather later features of gout.” 

Many otherwise undiagnosed cases of gout may be brought 
to h'ght by observing the above suggestions. The successful 
use of colchicine as a therapeutic test (this drug often termi- 
nates an attack with dramatic rapidity) may serve to support 
the diagnosis of gout. Repeated determinations of the blood 
uric add level may be necessary to discover a transient eleva- 
tion. Jacobson found that the blood uric add values in gouty 
patients ranged from 5.2 mg. to 14.8 mg. per 100 cc., whereas 
the values in normal individuals for the blood uric acid seldom 
exceeded 6 mg., and the average was 4.2 mg., per 100 cc. 

Roentgenograms of the affected joint in a suspected case of 
gout often will confirm the diagnosis if punched-out areas of 
negative density are noted in the bone adjacent to the joint. A 



biopsN’^ of tophi in the subcutaneous tissues can easily be made 
and the contents studied microscopicaUy. The needle-like 
crystals of sodium biurate may be seen in the exudate, or a 
positive murexide test applied to the material shows the pres- 
ence of urates. 

Gout may be confused with traumatic, infectious, or osteo- 
arthritis, or with rheumatic fever, but when gout is suspected 
and the patient studied accordingly, the diagnosis is seldom 
missed. 

TBEATMEin: OF GOUT 

General Measures and Prevention- — ^The patient who is 
predisposed to gout or who is known to have gout will do much 
to prevent attacks b)’' practicing moderation. Excesses of foods 
rich in purines are to be avoided. Abstinence from alcohol, 
adequate rest, avoidance of fatigue and exposure to extremes 
of temperature wiU aid in keeping the disease under control. 
ObesiU' is corrected by reducing the caloric intake, and mod- 
erate exercise is helpful. 

Prophylactic Treatment. — Impending acute attacks of 
gout may be recognized by excessive appetite, indigestion, ir- 
ritabiliu*, depression, twinges of pain in the joints, and diuresis. 
Prompt treatment will ser\’e to alle\iate or prevent the attack. 
In addition to the general measures already outlined, the pa- 
tient should obsexA'e a diet excluding purine-rich foods (see 
Table 2), should drink large amounts of water, and keep 
riimination free by taking a saline laxative. Neocinchophen 
(toK^sm) 0.5 Gm. (7 Mj grains) three times daily for two or 
three da}'s each fortnight is a valuable proph^^lactic measure. 
Tins drug is contraindicated when an idiosjmcras}^ to it is sus- 
pected or when biliary- tract disease is present. 

Management of the Acute Attack.— The patient is con- 
ned to bed, and the affected joint is ele\"ated and kept warm. 
Hot moist dressings of ma^esium sulfate are soothing. Fluids 
^ given freely. The diet is practically purine free and bland. 
The following menu is suggested: Breakfast— frmt juice, cereal 
cream ^d sugar, toast (white bread) with butter, and 
(contains methylated purines, apparently not harmful) 
rVi sugar. Lmch — cream soup (tomato or vege- 

bread, butter, milk, and fruit. Supper — eggs (any 
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Style except fried), baked or mashed potato, buttered carrots 
or beets, bread, butter, milk. Dessert; vanilla ice cream, 
custard, or gelatin. 

If the pain is intense, morphine sulfate 0.01 Gm, (gr. %) 
may be given subcutaneously for relief. Colchicine, the al- 
kaloid of colchicum, m oral doses of O.S mg. (K 20 grain) every 
three or four hours is- specific for the acute attack of gout. 
This drug does not increase the excretion of uric acid, but 
apparently acts as an anodyne. Colchicine is most effective 
when increased to the point of looseness of the bowels. Vom- 
iting, purgation, and tenesmus are symptoms of overdosage, in 
event of which the drug should be stopped and a smaller 
amount resumed after the intoxication has subsided. Nothing 
is to be gained by continuing colchicine after the pain is Sre- 
lieved. As soon as the acute attack has subsided, the measures 
outlined for treatment of chronic gout shoiild be started in 
order that a recurrence may be prevented. 

Treatment of Subacute, Chronic, or Atypical Gout. — 
A low purine diet is of distinct value for these forms, -with 
drugs second in importance. Abstinence from the use of al- 
cohol is important. The diet has a low purine content, and the 
total caloric allowance should be adjusted to reduce the body 
weight and maintain it at a slightly substandard level. It is as 
important to control the quantity of food as well as the type 
of foods allowed. The diet list in Table 2 has proved helpful 
in managing these patients. 

In patients whose gout is moderately active, the choice of 
foods should be confined to those in column 3, with one selec- 
tion daily from those in column 2, and one selection from col- 
umn lb not oftener than every ten days or two weeks. The 
choices may be more liberal when the gout is inactive. 

An illustrative menu for a low purine diet is as follows: 

Breakfast: fruit, cereal (e.g., Cream of Wdieat) with milk 
and sugar, soft boiled egg (two if desired), toast, butter, coffee 
•with cream and sugar. 

Lunch: omelet or cottage cheese, fruit or vegetable salad, 
bread, butter, tea or coffee with cream and sugar. Dessert: 
ice cream or pudding or custard or gelatin. 

Dinner: small serving of meat or fish (column 2 of Table 
2), potato or rice or spaghetti, buttered or creamed vegetable 
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TABLE 2 

The GJtoupiXG of Foods Accordixc to Their Furixe Context 

I 2 

Foods that contain a 
moderate amount of 
purine 

(a) 

Sweetbreads Chicken 

Liver IMutton 

Kidney Bacon 

Squab Oyst^ 

Calls tongue Herring 


Foods that contain a large 
amount of purine 


Foods that 
purine 

:Nfilk 

Eggs 

Cheese 

Ca\’iar 

Shad roe 

Nuts 


contain no 




Turkey 

Salmon 

Pork 

Lobster 

Veal 

Crab 

Sausage 

WTutefish 

Beef 

Asparagus 

Goose 

T.ima hKlBS 

Anchmnes 

Naw beans 

Saidmes 

Kidney beans 

Trout 

Kohlrabi 

Pic 

Onions 

Perch 

Peas 

Ccnlfish 

Spinach 

Lentas 

ilushrooms 

Gruries 

Oatmeal 

ileat eitracti\'C3 

VTiole-grain 

Meat soups 

such as cook 
wheat and 
biscuits 
nTole-grain 


Gelatin 

Sugar and sweets 
Coffee* 

Tea* 

Cocoa* 

Fats of all kinds 
Fruits of all kinds 
Cereab (except whole 

81 ^) , , 
Bread (except whole 
grain) 

Vegetable soup (made 
without meat) 
Vegetables of all kinds 
except those listed in 
columns 1 and 2 


cereals^ 
ed whole 
wheat 

bread — ■ 


and graham bread 

* Contain practically no purine os scr\’ed. 


(canots, beets, string beans, or small ser\dng of vegetable in 
column 2 of list), salad, bread, butter, milk or tea, choice of 
dessert. 

Non-alcoholic beverages and fruit juices often encourage 
the maintenance of an adequate daily intake of fluid, 

Dnigs, — Cinchopben (atophan) and neocinchophen (toly- 
sm) increase the excretion of uric add and are benefidal in 
ihe treatment of chronic gout. These drugs rarely may cause 
acute yellow atrophy of the liver, but their value greatly over- 
shadows this remote possibility and Hencb (1935) advocated 
their general use in gouty indi\dduals. The method of ad- 
^iBi^tration. for either drug is an oral dose of 0.5 Gm. (7% 
Syains) three times daily for three dajrs repeated each fort- 
^ght. Neocinchophen is perhaps less toxic than dnehophen 
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and less likely to cause gastro-intestinal disturbances. Acetyl 
salicylic acid, 0,3 Gm, (S grains) given every three hours, 
often controls mild discomforts caused by gout. Colchidne 
has no apparent value in the treatment of chronic gout. 

Mercurial diuretics should never be used in a gouty indi- 
vidual, Price reported five cases in which salyrgan was ad- 
ministered for relief of dropsy, after which acute gout 
developed, with a fatal outcome in several cases. 
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OBESITY 

Obesity is the most prevalent of the metabolic diseases.^ It 
has been estimated that one of every five adults in the United 
States is overweight. The untoward effect which obesity, as a 
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Fig. 81.— The rdationship which body wdfiht and height bears to the 
njortalUy rate is presented (Medico-Actuarial Mortality Investigation). The 
ni^alily rate ol persons between forty and forty-four years of age is lowest 
when the weight is 10 pounds under the average wwght and it rises steadily 
^ ^e weight increases above this level until ^ at SO pounds above the average 
it is over twice the normal rate. Contrasted with this is the lowest 
u rate for persons between twenty and tw'enty-four years of age, 
^'Qtn the body weight exceeds the average weight by 10 to 20 pounds. 
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complication, has upon the mortality rate of other diseases has 
ong been knovm; but, judging from the attention it receives 
in contrast to acute infections, this influence is not fully 
appreciated. 

Obesity is a national problem and one which deserves a 
prominent place on public health programs. 

An individual is obese when fat is deposited throughout 
the body in excess of body needs. Excessive fat assumes path- 
ologic proportions when it interferes with the function of 
organs. A slight deposit of body fat may cause no inconven- 
ience, and may even be desirable in the maintenance of good 
nutrition of body tissues; but mortality statistics show that 
overweight adults have a shortened life expectancy (Fig. 81 ). 
Insurance companies are well dware of this fact and consider 
obese applicants much less desirable risks than those of normal 
weight. 

ETIOLOGY 

There are a number of factors which bear on the develop- 
ment of obesity. It is now recognized that the intake and 
absorption of fuel in excess of that needed for growth, repair, 
and the expenditure of energy results in deposition of fat, and 
that the mathematical principle so expressed applies to any 
form of obesity.^ Heredity, either by inheritance of a vigorous 
gastro-intestinal tract, abnormal irritability in centers of the 
diencephalon where feelings of hunger and satiety originate,' 
•or by a tendency to glandular deficiencies, plays an important 
part in many patients. Environmental inflteeuccs, such as the 
tendenej'^ for gourmandizing in certain families, the lack of 
energjr e.xpenditure concomitant with a sedentary occupation, 
or dictated by inclination or by physical impairment, are im- 
portant. In certain races obesity tends to be especially prev- 
alent. This is true of Hebrews, Turks, Southern lulians and 
some African tribes. Obesity is more common in women than 
in men, probably because of less physical activity. It tends 
also to increase with age to the seventh decade, and especially 
increases in women at the menopause. IMen tend to acquire 
e.xcess fat in “the forties.” 

Two distinct types of obesity are recognized, the exogenous 
and the endogenous. IMixed endogenous and exogenous obes- 
ities occur and account for enormous degrees of overweight. 
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In Table 1 is shown a detailed classification of the features of 
the different types of obesity. 

Exogenous Obesity. — This occurs when overweight de- 
velops purely because the patient’s food intake exceeds the 
normal requirement to maintain the weight at the normal level. 
After satisfying the normal basal needs of the body, the nor- 
mal specific dynamic action requirement, and the exercise re- 

I 



Fig. 82. — Simple obesity. E. F., nineteen years old, weighed 213 pounds 
when first seen and had reduced to 182 pounds when this picture was taken. 
Note the generalized distribution of adipose tissue extending on the anus to 
the mists and on the legs to the ankles. 

quirement, there is excess nourishment which is deposited as 
fat. It is by far the most common type of obesity. 

This type of obesity is illustrated by the case of E. F., 
aged nineteen years, who came to the hospital because her 
obesity had prevented her from entering a training school for 
nurses. Neither of her parents was overweight, although her 
mother had gained some weight at the menopause. Her weight 
was 213 pounds (96.8 Kg.) and her height 5 feet, 6 inches 
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(167.6 cm.). She had been overweight since about ten years 
of age. Her sexual development had been normal, menses 
having begun at the age of thirteen years and ha\dng been of 
normal regular appearance since. Her basal metabolic rate 
was minus 1 per cent and her blood pressure was 105 mm. Hg 
S}’stolic and 70 mm. diastolic. The fat was generally distrib- 
uted (Fig. S2), extending on the extremities to the wrists and 
ankles. 

A diet containing 1600 calories was prescribed and th\Toid 
substance, % grain, was given twice daily. After two weeks 
of this regimen her pulse rate had risen from SO to 92 per 
minute, and her weight had decreased to 199 pounds (90.4 
Kg.), a loss of 14 pounds (6.3 Kg.). The th 3 Toid substance 
was discontinued without interrupting the loss of weight. After 
three months her weight was 182 pounds (S2.0 Kg.), pulse 84 
per minute, and blood pressure 125 mm. Hg systolic and 65 
mm. diastolic. Moderate exercise was ad\dsed in addition to 
her usual acti\dty of assisting with house work. She received 
no diuretics. A weight of about 155 pounds (65,9 Kg.), which 
is 15 per cent above the average for her height and age, would 
be satisfacton,^ for this patient. 

Endogenous Obesity. — Endogenous obesity is attributable 
to some smgle, or to a combination of endocrine disturbances. 
The need for food to maintain a normal weight is reduced by 
one or a combination of the following: (1) an abnormalty low 
basal need, (2) a lowered specific d 3 Tiamic action of food, and 
(3) the reduction of ph 3 ’^ical acti\dty. A normal intake of 
food rmder such conditions ob\dously exceeds that necessar 3 ^ 
to maintain a constant and normal weight. Obesity results. 

Endocrine obesities ma 3 ’’ be subdivided into several groups 
according to the particular gland predominantl 3 ^ involved. Dis- 
turbance of more than one endocrine gland is the rule, and the 
var 3 dng degree of involvement of the different glands presents 
many indmdual variations of obesity. 

The th3^oid type of endocrine obesity is due, chiefl 3 % to 
ersecretion of the th 3 rroid gland. Patients suffering from 
this t3pe of obesity, which is rarely of extreme degree, have 
shon stubby hands and feet, with a tendenm^ to deposits of 
tat m pa^ above the darides and the ankles. Other accom- 
features help to identify this t 3 pie, notablv the thick, 
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dry skin; dry, coarse hair, which falls out easily; thinning of 
outer portion of the eyebrows; slow speech; elevated blood 
cholesterol; and lowered basal metabolic rate. 

_ The following case is illustrative: M, S., aged sixty-nine years, complained 
of indefinite aches and pains. She has been overweight for at least twenty 
years with an increasing tendency to inactivity. She seldom leaves home and 
she takes httJe interest in outside affairs. Her hair is dry and coarse; her 
skin is thick with coarse wrinkles in her face. Her breasts and abdomen are 
pendulous, and she has pads of fat above the clavicles and on the ankles 
(Fig. 83). There is no pitting of the swelling, cither over the maileoli or on 



Fig. 83. — Thyroid obesity. M. S. Aged sixty-seven years. Note the pads 
of fat about the malleoli and over the dorsum of the feet. The swelling docs 
not pit on pressure. 

the dorsum of either foot. She is 4 feet 11^ inches tall (151.1 cm.) and 
weighs 165 pounds (75 Kg.). Contrary to the rule she has an arterial hyper- 
tension, 175 mm. Hg sj^olic and 90 mm. diastolic, and her pulse varies from 
80 to 90 per minute. She also has a severe Addisonian anemia, which has 
been irregularly controlled by means of liver extract. She has been uncoopera- 
tive, and in consequence the result obtained is not satisfactory. 

The continuous use of thyroid substance is, of course, ad- 
visable. It should be given in sufficiently large amounts to 
maintain as nearly a normal basal metabolic rate as possible, 
using the pube rate, nervous symptoms and clinical response 
as guides. It is not always possible to keep the basal met- 
abolic rate up to normal without untoward nervous symptoms; 
but the other features of the disease are readily controlled on 
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a dosage less than that ivhich provokes sjTnptoms. A good 
practice is to start mth grain morning and noon, graduall> 
increasing each dose until a satisfactory clinical response is 

The gonadal type of obesity is attributed to insuf&dent 
testicular secretion in men and to insufficient ovarian activity 
invromen. It is particularly common m women at the meno- 
pause, natural or artificial after removal of the ovanes. 



Eunuchs and men with undescended testes frequently become 
obese. The characteristics of this tjqje of obesity are the de- 
posits of adipose tissue in the abdomen, hips and thighs, espe- 
cially in the trochanteric regions. 

Mn. G. M. fllustrates the gonadal tj'pe of obesity. She consulted her 
pnyddan because of “hot flashes” and nervousness at the age of thirty-eight 
>'cais. These sjTnptoms had begun about six months previously and had been 
Menses had not occurred for the preceding three months 
^ somewhat irregular for several months before that time. There 
wd been some evidence of o\*arian dcfidency all her adult life in that, although 
5 e was married and had one child, she had never had any interest in sex 
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life. She had noted that she had gro\vn very much larger about the hips 
and thighs when she nas about thirty-two years of age. On e.Tamfnation she 
appeared quite normal e.rcept for the marked deposits of fat on the hips and 
thighs, very similar to the paUent illustrated in Fig. 84. She was given theelin, 
2000 units intramuscularly, at three- or four-day intervals with complete re- 
lief of symptoms, but without effect on the fat deposits. Her height was S 
feet 2 inches (1S1.4 cm.) and her weight ]SS pounds (70.4 Kg.). She was 
given a diet containing ISOO calorics, irithout extra nourishments. She had 
been in the habit of using sweets freely. Her weight gradually decreased until 
now, at the age of forty years, it is 128 pounds (SS2 Kg.). The nervousness 
and “hot flashes” have grown much less frequent also and she no longer re- 
quires theelin for their control. Her menses have not returned. 

Pituitary obesity is due to deficiency in secretion of the 
pituitary gland primarily, or is secondary to abnormalities in 
the hypothalamic area. It assumes one of three types; (1) 
dystrophia adiposogenitalis in the young (Frdhlich’s syn- 
drome), and the adult form of hypopituitarism, (2) the Laur- 
ence-Moon-Biedl syndrome, and (3) pituitary basophilism 
(Cushing’s syndrome). 

1. Dystrophia adiposogenitalis is most readily recog- 
nized in children before puberty, although it may occur later 
in life. The fat deposits are chiefly in the face, neck, across 
the chest and abdomen, and on the upper arms and upper 
thighs. The lower arms and hands, and the lower legs and 
feet, are strikingly spared and by comparison appear thin. 
Before puberty, the genitalia are underdeveloped, and at a 
later age the sex characteristics are of the female type. The 
beard is scant or there is none at all; there may be gyneco- 
mastia; the pubic hair distribution is of the female type; 
there is a tendency to knock knees; and the fingers are tapered. 

Case L. C, (Fig, 8S) Wustrates a typical FrobUeb's syndrome in a boy 
aged fourteen years who came to the hospital because of a palmar abscess 
which was drained. He had noted an increase in weight since he was ten 
years of age. He had had rheumatic fever twice, once at nine years and again 
at thirteen years. He had also had measles, chicken pox, mumps, and had 
undergone tonsillectomy and adenoidcctomy at seven years. He had no com- 
plaints referable to his obesity except slight dyspnea on moderate exertion. 

His weight was 187 pounds (8S Kg.) ; he was found to have a blood pressure 
of 130 mm. Hg systolic and 78 mm. diastoh’c, and excessive fat deposits in 
his face, neck, breasts and abdomen. The arms above the elbows were dis- 
proport/onateJy fat, the fingers were Upered, and he had some tcndcnc>- to 
knock knees. The external genitalia were infantile. The basal metabolic rale 
was minus 13 per cent,* the Wassermann reaction and urinalyses were negative. 

He remained in the hospital for only a short period. He was given a diet 
containing protein, 90 Gro.; carbohydrate, 120 Gm., and fat, 73 Gm. (ISOO 
calorics). 



OBESITY 


1457 



Fig. 85. — ^Pituitan* obesity (Frohlich’s STuTidrome) . L, C., fourteen^ years 
oM, first noted excessive weight when ten years of age, Wei^t at the time of 
this pichire 187 pounds. Xote the full face, folds of fat on the torso, and 
small genitalia. The tapering fingers do not show well in this picture. 


2. The ‘Tianrence-Moon-Biedl syndrome’’ is similar to 
Frohlich’s S 5 mdrome but is accompanied by developmental 
anomalies such as retinitis pigmentosa, syndactylism and 
mental deficiency. 

3. The obesity associated with pituitary "basophilism 
(Cushing’s s^mdrome®) is the result of an adenomatous growth 
of the basophil cells of the pituitary body, which by its pres- 
sure is believed to reduce the secretion of the remainder of the 
pituitary gland and obesity ensues. Oversecretion of the baso- 
phil cells is believed to account for the development of sec- 
ondary sexual characteristics of the masculine type. The 
hirsutism and deepening of the voice are prominent features. 
Diabetes develops and hypertension occurs, probably due to 
secondaiy^ stimulation of the adrenals. Osteoporosis also oc- 
curs, particularly in the vertebrae, allowing the shoulders to 
arch forward. There is fat deposition in the face, the neck, 
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in the interscapular area and in the breasts and abdomen. The 
full face, arched shoulders, with the fat pad on the back be- 
tween the shoulders, give the patient a buffalo-like appear- 
ance. Bluish striae atrophicae are marked in the skin of the 
abdomen and arms. Fig. 86, taken from Cushing’s original 



Fig. 86 ^Pituitary obesity. Basophilism (Cushing's Disease). Cushing's 
case of ''dyspituitarism": tn^enty years later. Note the hirsutism, the increas- 
ing rounding of the shoulders, the pendulous abdomen, and the striae atrophicae, 
(Archives of Internal Medidne, Vol. Si, No. 4, April, 1933.) 

article, illustrates this type. The obesity is overshadowed in 
importance by the other features of the disease. The treat- 
ment recommended is roentgenotherapy of the pituitary gland, 
or surgery. Fortunately the disease is rare. 

Adiposis Dolorosa (Deremn’s Disease). — The cause of 
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this type of obesity is unknown. The adipose t^sue is de- 
posited as small or large nodules which are painful. The 
disease is frequently accompanied by mental disturbances, 

SYMPTOMS 

Dyspnea is the most common s^nnptora of obesity, hle- 
chanical interference with the free movement of the limbs is 
present in severe cases and skin irritation occurs where fat 
folds cause approximation of the skin surfaces. The obesitj’' 
associated with endocrine disturbances is accompanied by the 
sjTnptoms of the respective endocrine deficiency. 

The complications of obesity, which result in advanced 
cases, give rise to many symptoms. Elevated blood pressure 
and its attendant cardiovascular disease contributes the special 
S}Tnptoms of these conditions. Cerebral hemorrhage, angina 
pectoris, and kidney insuffidenc}'' are common. Diabetes mel- 
litus develops from ten to twenty times more frequently in 
obese than in normal people."^ Hemiae, skin infections, car- 
buncles, eczema, varicosities, and Joint disorders, particularty 
of the knees and feet, are commonly associated with obesity. 


TREATMEKT 

In the treatment of obesity the needs of each individual 
must be duly considered. Those who have a predisposition to 
overweight, either through heredity, race, or occupation, 
should exert ever\>' effort to prevent obesity. Its correction is 
much more difficult than its prevention. For persons under 
thirt}’' years of age, and those who suffer from tuberculosis or 
are exposed to it, and those suffering from hjqierinsulinism, a 
moderate increase in weight, 5 to 10 per cent, above the aver- 
age or standard weight is desirable. Individuals who have 
heart disease, gout, or diabetes, should remain 5 to 10 per cent 
under the average weight. 

Diet. Ha\dng decided that weight reduction is necessary'', 
the next step is the computation of the caloric value of the 
diet At rest, 25 calories per kilogram are needed for the 
maintenance of a constant body weight. A diet containing 20 
calories or even less per kilogram of body weight may be 
necessary to secure a reduction in weight. To maintain nitro- 
gen balance, 1 Gm. of protein per kilogram of body weight i 
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required. For an adult, therefore, the protein content of the 
diet will seldom be less than 60 to 70 Gm. In children, rela- 
tively more is needed (3-4 Gm. per Kilo). Carbohydrate 
should make up about a third of the total calories. Fat then 
constitutes the remainder not provided for by the protein and 
carbohydrate. A sample diet may be computed in the follow- 
ing manner: 


For a man of thirty-five years, whose height is S feet 7 inches (170.18 
cm.), we ieam from the height-weight-age tables that the average weight for 
his age, height and sex is ISO pounds (68.18 Kg.). If we then compute the 
caloric value of his diet according to the desired weight, allowing 20 calories 
per kilogram, we find that he may be allowed 1360 calories. This may be 
supplied by protein 68 Gm., carbohydrate 112 Gm. and fat 70 Gm. (13S0 
calories). 

The initial diet is a trial diet, further restrictions being 
made if weight loss does not occur within a week. It is fre- 
quently necessary to reduce a patient’s diet markedly below 
the calculated maintenance level, especially if he is at rest. 
Under such conditions a diet containing 1100 calories for a 
patient of 180 pounds (81.8 Kg.) is not uncommon. 

The dietary list need not be a complicated affair. The diet 
lists of different caloric content outlined by Duncan (Table 2)” 
fulfills, for practical purposes, all the requirements for the 
dietary prescription when accompanied by a list of the carbo- 
hydrate content of vegetables and fruits (see page 1512). 
Foods of large bulk and low carbohydrate value should pre- 
dominate. They furnish considerable satiety value without 
greatly adding to the caloric intake. 

It will be observed from what has been presented above 
that the fats, which yield 9 calories per Gm., are restricted. 
Sweets should be interdicted entirely, and saccharin may be 
used as a substitute for sugar in coffee and tea. It must be 
remembered that, when the consideration of alcoholic drinks 
arises, alcohol furnishes 7 calories per Gm., almost as much 
as fat. Strang and Evans'^ have advocated very low caloric 
diets — 500 calories — and apparently avoided the symptoms, 
which might be expected with such low diets, by giving large 
quantities of supplementary vitamins and minerals. Vitamin 
B is available in yeast tablets and vitamins A and D in cod 
liver oil or halibut liver oil concentrates fortified with viosterol. 



OBESITY 

Wilder® suggests that Kalak water or Tyrode's solution with- 
out glucose may be given to insure adequate minerals. 

Grafe* calls attention to the fact that certain patients carrj^ 
TOUch of their excessive weight in the form of retained water 
in the absence of visible edema. Salt should therefore be re- 
stricted to that contained in the food only, and water restricted 
to that necessary to alleriate thirst, usually not exceeding 1500 
cc, daily. 

Exercise. — Exercise is a valuable adjunct to the reduction 
diet for those for whom there is no contraindication. Walking 
on the level is suitable for most ambulatory patients. Those 
without cardiovascular complications may take part in giun- 
nastics, golf, tennis, swimming, horseback riding, or rowing. 
For those who cannot exercise actively, massage and passive 
movements may be worth while. Douthwaite® has emphasized 
the value of special exercises of the abdominal musdes for 
abdominal obe5it^^ This can be practiced at frequent inten^als 
during the day. 

Drugs. — ^ThiToid substance may be used in obstinate cases 
even in the absence of an insufficiency of the thyroid secretion. 

It is, of course, essential in the treatment of the th^nroid defi- 
ciency^ ty^e of obesity^ Small doses should be used at first, 
beginning with % to H grain of desiccated thyToid gland. The 
amount is gradually raised to 2 or 3 grains daily. 

Patients should be warned against the use of commerdalty 
advertised nostrums, many^ of which contain thyaoid substance. 
Dinitrophenol should not be xised because of the danger of 
hepatitis, granulopenia and other complications. Patients with 
salt and water retention are greatly benefited by diuretics, 
^lercupurin, 2 cc., given intramuscularly at three-day inter- 
vals for three doses frequently causes an enormous diuresis. 

PITFALLS AlID CAUSES OE FAILUKE 
It should be borne in mind that a very rapid reduction in 
bright may'’ cause the indmdual to appear haggard. A slow 
t^uction allows the skin to adjust itself to the lessened bulk. 
Also, when the reduction is too rapid considerable weakness 
may ensue. In event of severe autonomic reactions, such as 
W CA palpitation, or faintness, the patient mav 

^ so fnghtened that he refuses to cooperate. A loss of 1 to 2 
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poimds per week is sufficient. A practical plan is to have the 
patient take a glass of skimmed milk or some article of food 
between meals — ^in the midmoming, midafternoon, and at bed- 
time. This tends to prevent the development of a great appe- 
tite so common when the meals are spaced far apart. 

An uncontrolled anemia with its attendant weakness may 
cause the patient to eat excessive amounts of food in an effort 
to keep up his strength. In a carefully studied case this will 
be identified and treated. 


SUMMARY 

1. Obesity causes a definite reduction in longevity. Its 
prevalence makes it a subject of extreme importance. 2. Food 
in excess of the requirement to keep the body weight constant 
is the fundamental cause of obesity. 3. Obesity is divided into 
two classes, exogenous and endogenous. The latter is subdi- 
vided according to the characteristics of the respective glandu- 
lar disturbances — ^thyroid, ovary, testes, pituitary and adrenal. 
4. Case reports of the various types of obesity have been 
given. 5. The treatment by restriction of the diet, by thyroid 
medication and diuretics, and by exerdse, has been discussed. 
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MALNUTRITION 

definition 

^ Ix order properly to reach an understanding of a subject 
it is necessar\" to define it, and so that we may limit the discus- 
sion to pertinent matters relating to malnutrition, it is im- 
portant to present a concise interpretation of the term, 
^lalnutrition is obriousty a qualified form of nutrition, so that 
the first consideration is to determine what constitutes nutri- 
tion itself. Graham Lusk^ has defined nutrition as “the sum 
of the processes concerned in the growth, maintenance, and 
repair of the firing body as a whole or of its constituent parts.” 
Since growth, maintenance, and repair are functions of cells, 
It seems proper to conclude that their sum is similarly a func- 
on and thus that nutrition is a function of the body. 

unctions are in themselves normal to an organ as a unit 
r 0 the body as a whole, but further than that they may be 
or poorly performed depending upon the efficiency of the 

Cathcart-" ha^defined 
L iT,rn "a weU-being which characterizes 

and physically and psychologically sound,” 

detemiS ^ TT there arises the necessity of 

of ^hividual is sound. Standards 

be made f - 

“dividual 

“Pon the TcolS dT based 
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logical soundness can no longer be evaluated in terms of the 
slow turning of a furrow, but must now be related to the in- 
satiable demand of a moving assembly line that is unresponsive 
to the slackening mind or the hand of fatigue. 

The nutritional state, as a function of the body, is good or 
bad in respect to the economic and social environment of the 
individual in its demands upon him to fill an active and useful 
place as a member of society. Good nutrition exists in indi- 
viduals who are physically and mentally able to meet these 
demands, whether they be students requiring athletic and aca- 
demic fitness, mechanics requiring muscular coordination, or 
clerks called upon to perform mathematical calculations in 
sedentary occupations. The criteria for the fitness of each 
group may therefore vary, but the fundamental principles for 
the development of those criteria nevertheless apply to each. 

ASSESSMENT OF THE STATE OF mJTRlTIOrr 

The physician is the final judge of the nutritional state of 
the patient. His criteria are derived from past experience and 
are subject to his personality, training, and judgment. His 
immediate judgment is a synthesis of impressions gained by 
exaiTTination of the individual and his prevhus conception of 
normal nutrition. Three factors play parts in the evaluation 
of a patient’s nutrition: (1) the conception of the normal, 
(2) the physician, and (3) the immediate examination. 

First, in regard to the conception of normal from past ex- 
perience, should the physician accept as the individual normal 
the average of the group from which his impressions have been 
gained? Admittedly this is the usual practice, but much evi- 
dence has accumulated to indicate that it is an improper 
procedure and that he should consider the average of the group 
as far below the potential, and therefore optimal, nutritional 
level of the individual. Health authorities conclude that even 
in the high income groups (one generally accepted standard 
for group comparison) definite improvement is obtainable by 
slight changes in the diet. This is but one of the factors that 
condition nutrition. Similarly, from the experimental labora- 
tory comeS evidence, based on statistics relating to animal 
growth and to breeding, that an appreciable gap exists between 
what constitutes maintenance nutrition and the optimal state. 
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It would therefore seem proper to re\dse the present conception 
of the normal as derived from past ^oup experience to the 
criterion of optimal realization of indhddual potentialities. 

Disregarding for the purpose of this discussion the second 
factor in evaluation, we are faced with the third factor, or the 
immediate examwation. This is gained in practice by as- 
sessing the physical state supplemented by information about 
the subjective well-being. 

We find, written into the tissues of the physical state, a 
record of the past as well as tlie present, and we must consider 
the nutritional state in terms of a whole, encompassing all 
pre™us influences as well as those of the present. As an 
example, the rachitic deformities following a xdtamin D defi- 
denc}^ in childhood or the comeal opacities of xerophthalmia 
from the war years are apparent in the adult who yet may be 
adequately or even well nourished in respect to the present. 
Thus there is a functional background upon which we find a 
recent nutritional state superimposed. The latter is so evan- 
escent an appearance at best that even the ps3’'chological events 
of fear, anger, depression, or happiness may rapidl^’^ alter it. 
It is therefore essential that we distinguish between these two 
aspects of the impression, for from the one we learn of the 
adequacy" of the processes contributing to the nutrition during 
the formative years, and from the other those of the immediate 
past, each important and requiring correlation in respect to 
functional well-being. 

TotaJ Nutrition. — ^E\ddence of the total nutritional state 
best found in the bo 72 y structitre, for this carries a more or 
permanent record of the adequacy of the developmental 
icars in supplying the essentials for its normal growth, de- 
^ndent as it is upon mineral and \ritamin supply as well as 
ced functional use. The teeth similar!}^ participate in 
record, and the presence or absence of caries, the loss of 
and the spacing, all may be used in the judgment of 
^ total nutritional state. Posture is a third acceptable cri- 
cnon, for it reflects the tone of the muscles throughout the 
pas . FinalU’^, total stature must be considered, although this 
f fV point in regard to the evaluation of a given 

te assumed that height is to a certain ex- 

dependent upon adequate nutrition as well as hereditary 
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^aracteristics. Certainly as Aykroyd^ has shown in India 
it is a function of nutrition when correlated by group statistics. 

Recent Nutrition. — In contrast to these evidences of the 
past, we may find the record of the recent nutritional state in 
the soft tissues. A comparison of total flesh to bone is essen- 
tia], and here it is necessary to distinguish between the tissues 
of high and low biological activity, the muscles and the fat 
deposits. The fat individual is not necessarily a well-nourished 
one, and in point of fact is usually the opposite, with flabby 
muscles. Muscle tone is one of the best criteria for the evalu- 
ation of the recent nutritional state, and should be sought for 
locally by a dynamometer test and generally by posture. 

The second place to search for evidence of malnutrition is 
in the skin. Here we may find conditions varying from out- 
right pellagra and scurvy (absolute deficiency disease), to mild 
malnutrition as evidenced by loss of elasticity, impetiginous 
areas, coarsemng, and chapping of the lips and hands. 

The third source of information is in the blood where there 
is a rich record, not only of the adequacy of supply, but also 
of utilization. As a single example consider the common hypo- 
chromic anemia of the menopausal years, which must be evalu- 
ated in terms of iron intake and excretion; i.e. the efficiency 
of its absorption and the factors that control that process (the 
gastro-intestinal pH, intestinal motility, and the functional 
state of the mucous membrane), and the iron-calcium-phos- 
phorus ratio in the diet. After absorption of this one element, 
its utilization within the body is to be considered. 

This is a brief evaluation of nutrition and the methods for 
the assessment of this functional state of the body, in order 
that it may be judged good or bad as the case may be. 

FACTORS corromoiraTG mrnariorf 

Inquiring into the many factors that have to do with the 
conditioning of the functional state of nutrition reveals an 
exceedingly complex situation. One element may compensate 
for another, whereas its absence would lead to malnutrition. 
For example, there is the classical picture of the development 
of rickets in a child during the winter months because of de- 
creased exposure to sunlight despite no appreciable change in 
the vitamin D intake, or the appearance of the skin lesions of 
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pellagra in the indKndual on a non-pellagra producing diet 
because of gastro-intestinal disease. We may well expect that 
as a result of this complexity there will be a diversity of active 
factors, each effective in its own way and all serving to produce 
a composite picture that wall be reflected in the final nutritional 
stale of the indmdual: 

The first of these is physical cuvironvieut , This is to a 
large extent dependent upon the economic state, though not 
necessarily so. Of importance are the amount of fresh air 
a\ailable, housing conditions, exercise, and adequate rest pe- 
riods. Geographical!}^, the physical en\aronment varies over 
the face of the habitable portion of the earth, and climatic 
conditions are influential in the production of the nutritional 
state. Secondly, there is the psychological environment. Hap- 
piness and contentment of mind are often more important for 
good nutrition than the pro\dsion of an excess of one or an- 
other of the constituents of the diet. The mental character- 
ktics of the indi\ddual and of his family play a large part in 
his fitness. Third, disease, for ob\dous reasons, conditions 
nutrition. Fourth are the individual requirements. One per- 
son may need more sleep, more exercise, or more laughter than 
bis neighbor. The fifth factor is jood. 

Nutrition is frequently considered only in respect to food 
intake. This makes for a confusion in fundamental terms, 
since a person may be well fed and yet be poorly nourished. 
It would be more correct to call food nutrition “alimentation,” 
and the efficiency with which the nutrient is used as a factor 
^ the production of good or bad nutrition of the body, 

'Rie foregoing are in brief some of the factors governing 
nutrition. Each is important and must be carefully evaluated 
m respect to the individual under consideration. However, in 
order to narrow the scope of the present discussion, further 

alimentation, 

the problem presented by malnutrition due to deficienc}^ 
m respert to it, keeping in mind that the other factors wiU 
0 I y the effect of alimentation in different indi\dduals. 


ALIMENTATIOir 

'^^wements for food are qualitatively the same 
oughout hfe; quanUtatively, however, there is a large varia- 



^470 N. P. SHUMWAY 

tion which is dependent upon many factors. Thus it is ap- 
parent that age will be an essential consideration in the 
quantitative consideration of alimentation, the child being bio- 
logically different from the adult in the prime of life and these 
two far removed from the senescent. In the young there is the 
factor of growth; growth is extremely rapid during the first 
three years, this is followed by a period of steady but relatively 
slow gain until the age of puberty, when there is again a period 
of rapid growth that increases the demand not only for total 
food intake, but also for specific substances. During this pe- 
riod of life, also, there are the specific diseases natural to it: 
the exanthemata, not usually met with in later years but each 
placing a severe burden upon the child which must be met by 
changes in alimentation if good nutrition is to be maintained. 
Similarly there are emotional factors of importance, particu- 
larly at puberty, which are suddenly presented to the organism 
that is not prepared by experience and training for their solu- 
tion. The resultant effect upon alimentary requirements is 
marked and sufficient to demand consideration from the med- 
ical examiner. Old age, in contradistinction to youth, is a 
period requiring quantitative changes in alimentary habits, 
dependent upon degenerative changes affecting the intestinal 
tract, a lowered rate of metabolism, and an inability to store 
essential food factors, so that there arises the necessity for an 
increased daily intake of those substances. 

A second element affecting the alimentary requirements is 
the occupation of the individual. This is chiefly related to the 
requirements resulting from the increased metabolism of work. 
Thus it is generally accepted that the average requirement at 
rest is approximately 1500 calories, and yet the same indi- 
vidual, if working as a laborer, may need as much as 4500 or 
5000 calories. It is conceivable that the present-day driver of 
a freight truck passing long hours in the night at the wheel 
will have a much higher requirement for vitamin A in order 
to have optimal night vision than the farm worker who yet 
may utilize an equal amount of energy at his task. Thus it 
would appear that the occupation may bring about changes in 
alimentation, not only in respect to the total requirements, but 
also in the individual components of the diet. 

The same is true of the third factor, environment, and by 
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this one thinks chiefly of climate.. Generali}^ speaking, the 
average individual varies his dietary intake with the seasons, 
inaeasing the liquid and cold foods with the hot seasons of 
the year, and the heavier substances in the winter. A more 
specific example of this factor in maintaining alimentary good 
nutrition is the increased need for salt in individuals occupied 
in work that exposes them to great heat, as was the case of 
the men who erected Boulder Dam. 

The fourth and final factor of importance in quantitative 
alimentation is that of the variability of the individual ^ not 
only in regard to the whole, but perhaps of more importance 
to the indi\ddual components of the diet. This individual re- 
quirement varies to a large extent according to the state of 
nutrition which has preceded the immediate period under con- 
sideration, so that the general health and physical condition 
assumes a large share in the control of the needed food intake. 
Inherited characteristics are of some importance, though this 
factor exists chiefly in childhood when the infant must make 
up for the deficiencies of storage and supply that developed 
during embrjmnal life. A mother inadequately supplied with 
the various essential substances during gestation, although na- 
ture may sacrifice her for the benefit of the child, nevertheless 
passes on to that child the potential need for a greatly in- 
creased intake of those substances immediately after birth. 
An excellent example of this is the development of secondar>^ 
anemia of a rather severe grade during the first and second 
years in those children bom of mothers suffering from an iron- 
deficienc\^ anemia during pregnanc\\ 

So much for the general considerations of the factors that 
will influence alimentar^^ requirements in the larger and more 
general categories. In respect to the nutritional state of the 
indmdual, we find that there is a group of balances that must 
be considered as bearing upon the control of adequate ali- 
mentary^ nutrition, each of which is important. They consist 
m (1) an adequate intake: (2) the proper absorption of the 
tood; and (3) the utilization and storage of the absorbed sub- 
stances. 

FOOD INTAKE 

It IS axiomatic that there must be an adequate supply of 
^ components in the diet. This means sufficient biologi- 
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cally-active protein to insure body cell maintenance and 
growth. There are ten nutritionally essential amino acids and 
these occur widely in nature, both in vegetable and animal 
products. The latter would appear to contain them in a more 
utilizable form so far as the human is concerned, and meat 
and dairy products should therefore be included in all dietaries. 
The amount of energy-producing substances, principally car- 
bohydrates and /(rfs, is dependent chiefly on the caloric re- 
quirements of the individual. There is evidence that for rats 
and presumably for man, some of the fatty acids are essential 
for growth and the maintenance of life/ Normally, the aver- 
age caloric requirement for an adult male is between 2000 and 
3000 calories for a moderately active life, with a variation 
from 1500 for bed rest to 5000 or more for growth and maxi- 
mum activity. 

The third component of the diet, minerals^ is equally vital. 
Thirty-seven different minerals have thus far been isolated 
from the body; some of them are present only in the minutest 
trace, having as yet little known biological activity and prob- 
ably only occurring as they happen to be present in the other 
substances in the diet. However, certain minerals are essen- 
tial to body nutrition and these may be briefly enumerated: 
iron, calcium, iodine, sodium, magnesium, potassium, copper, 
phosphorus, zinc, and cobalt. 

Finally there are the vitamins, of which some twenty-two 
are known. Fourteen appear to be essential for animal growth, 
and the human need is probably closely related, although defi- 
nite proof of this is lacking. The human requirement for vita- 
mins is given in the Tabulation. 


TABULATION' 


Adequate for Health to OpTiML^t Levels 


A^tainin. 


complex. 


Thiamin chlor- 
ide . • 


Child. 


200O-S000 

2 ( KH 300 

80-100 

300-1000 

400-800 

100 


Adult 


3000-6000 

400-900 

60-100 

140 

400-600 

500 


Pregnancj". 


6000 - 10,000 

900-1200 

100-200 

800 

600-800 

1000 


Units. 


Sherman 

Sherman 

Sherman 

International 

Shennan 

International 
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Factors Adversely Affecting the Intake. — Certain con- 
ditions must be considered as adversely affecting the intake of 
food. First in importance is ignorance^ and this we find exists 
not only among the lait}^ rich and poor alike, since wealth is 
not a guarantor of either intelligence or good nutrition; but 
often in the medical profession also. Second are the conditions 
that result from the economic situation of the individual. Both 
of these factors play parts in the present consumption of 
highly refined cereals, canned foods, and the following of food 
fads and fancies. A third cause operates chiefly in those in- 
diriduals who are following diets prescribed by physicians for 
the control of disease processes: peptic ulcer, renal disease, 
hypertension, diabetes mellitus and allergic states. Here ali- 
mentary^ malnutrition develops because of the lack of one or 
more essential substances in the diet or because treatment re- 
sults in deficient absorption of some needed material. 

fhysted conditions may affect adversely the food intake, 
^ as nausea, sore mouth, imperfections and absence of the 
ec , dj'sphagia and anorexia. Anorexia is of special interest 
imn appetite seems to be dependent to a large extent 
the intake of a proper quantity of vitamins in the diet. 

loss of appetite 

dure th a intake of those substances which will in- 

dition. Closely related to the physical con- 

Fear intake are the emotional factors. 

duce’siiffir^^I important roles and may pro- 

spparentlvTn with alimentation to cause what is 

bewbroueht tn m^utrition. Attention has recendy 
sidered true Simm ^ hitherto con- 

examples ^ease due to a pituitary insufficiency 

'I'gree dependeL ner^msa-malnutridon of a severe 

ii'rt that the natipTif ‘loe to some emotional con- 

^ffectiup as it dn ^ senousty alters food consumption 
^Ttion^f fwd in th W ^ desire to eat, but also the ab- 

“orthem stSs is off ^ 
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ABSORPTION 

Having assured an adequate intake of food substances, it 
is next necessary to inquire into their absorption from the in- 
testinal tract and the conditions that lead to the impairment 
of that process. Obviously this has to do primarily with the 
integrity of the intestinal tract and with the satisfactory carry- 
ing out of its physiologic activity. Any disturbance of this 
activity may have a deleterious effect upon nutrition because 
of inadequate ahmentation. 

The digestive secretions are the first substances that may . 
be considered, especially the gastric, pancreatic and biliary 
juices. One aspect of achlorhydria has been already suggested, 
that of hereditary achlorhydria. The absence of hydrochloric 
acid is exceedingly important, particularly in respect to the 
absorption of iron, calcium, and vitamins B and C. Iron and 
calcium form insoluble phosphate salts in an alkaline medium 
so that the changes in the intestinal reaction consequent to an 
achlorhydria result in their inadequate absorption and an in- 
creased loss by bowel (the h3qDochromic anemia of the elderly 
is partially conditioned by this factor^ as is also senile osteo- 
porosis). One interesting aspect of the problem is the relation 
of vitamin B to the gastric secretion of acid; thiamin chloride 
is apparently poorly absorbed in its absence and also, experi- 
ment^y, rats develop achlorhydria on a thiamin chloride de- 
ficient dietary. Although there has been no definite proof as 
yet developed that this applies to the human, nevertheless it 
is an inviting path upon which to speculate as to its possible 
significance in the large percentage of achlorhydrias that occur 
after fifty years of age in the general population. A decrease 
in the pancreatic secretion may result from either atrophy of 
the gland secondary to chronic pancreatitis, from obstruction 
to the ductal system by lithiasis, inflammation with stricture, 
or by new gro^vlhs. The improper digestion of fats, and to a 
certain extent carbohydrates, in the absence of or decreased 
amount of pancreatic enzymes brings about a defidency in 
their absorption; rapid emaciation is the usual result and the 
added factor of diarrhea that often develops, non-tropical 
sprue, hastens the development of malnutrition in respect to 
other essential foods. 



MA1A*UTR1T10X 


Bilian' insufficienty similarly has an effect upon 
of the diet, their improper digestion being due to the ^ .c- 
the bile salts to form soluble absorbable products, ^ne ex- 
clusion of bile from the intestinal tract results irom bffijy 
fistulae and obstruction to the common duct by stone, stric- 
ture. or by carcinoma. In any case the result is the same no 
matter what the cause so far as alimentation is concerned, to 
this respect it is important to realize that two of the ess^tia, 
\itamins (A and K) are fat soluble, and hence the d^denej 
consequent upon the deprivation of the body of these wiD 
inerntably develop. 

The second group of factors changing the physiologj' of 
the intestinal tract are those resulting from what might be 
called gross anatomical lesions of its various parts. These 
may vary from, obstruction due to carcinoma or stricture! to 
atrophy of one or another of the cellular constituents of the 
mucous membrane; or fistulae, either between sections of the 
bowel or to the surface of the body. The mechanism of ob- 
struction is obvious, and the best example of cellular dysfunc- 
tion is that of primary anemia due to the absence of intrinsic 
gastric substance. Malnutrition, as conditioned by gastro-in- 
testinal fistulae, presents itself as an interesting problem and 
one that is often difficult to explain adequately, althou^ in 
most cases there is a short-dreuiting process and a reduction 
in the amount of bowel, usually small intestine, through which 
Ae food passes. Occasionally one sees patients in whom there 
is very little change in the flow of the intestinal contents and 
yet who show marked alimentary malnutrition. IlTiether this 
is due to the diarrhea which frequently accompanies the lesion 
or to some intrinsic change in the gut is difficult to determine. 

As a last consideration chronic passive congestion of car- 
diac origin affects the proper absorption of food from the in- 
testinal tract. The elderly patient with cardiac disease often 
rarnK on rather well over a period of years and then berins 
to fail rapidly, with but little change in the cardiac function 
its^. Here we are probably seeing the cumulative effect of 
^nutation over some length of time, suddenly manifesting 
Itself m a general breakdown of the bodily mechanism. 
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UTILIZATION 

A full diet having been presented to the organism and the 
end products of its digestion absorbed from the intestinal tract, 
we are led to a consideration of alimentary malnutrition 
dependent upon the improper utilization and storage of the 
nutrient substances by the body. Here, as in the previous 
considerations, we find that certain conditions will result in 
malnutrition in respect to all of the components of the diet, 
while others will affect one or more substances selectively. 
The former is true of anything that causes an increased de- 
mand generally, or more precisely when the total metabolism 
of the body is increased. 

The chief cause of an increase in total metabolism is pAys- 
teal activity. By increasing energy expenditure it is quite 
possible to raise the caloric requirements by several thousand 
calories; if this is not met malnutrition will result. There is 
at present little evidence that this type of ph5^ioIogical de- 
mand carries with it an equal rise in the requirements for 
minerals and vitamins. However, one would suspect that those 
vitamins that have to do with cellular metabolism, either by 
affecting oxidation or reduction reactions or as enzymes, would 
necessarily be needed in larger quantities when the activity of 
the cells was increased. The expectation is perhaps justified 
that the working member of a group fed upon a minimally 
suffident diet might develop a vitamin deficiency, while those 
not so occupied might escape. Certainly the appearance of 
pellagra in the children of the South can be explained upon 
the increased demand for the vitamin B complex inddent to 
growth. 

A second cause for increased total metabolism is fever. 
Here, of course, there are many contributing factors, such as 
anorexia and decreased intestinal activity, which make it diffi- 
cult to differentiate plearly between them and total caloric 
increase due to fever. Malnutrition, however, because of the 
increased metabolism of fever, is common and the recognition 
of this fact has resulted in an understanding of the need of 
highly nutritive diets in any prolonged fever. The treatment 
of typhoid fever in recent years by high caloric diets has been 
effective in reducing the mortality from that disease and also 


malkxttritiok 


1477 


the extreme emaciation that used to result in those v*'ho sur- 

Nived. ^ . 

Pregnancy is a third factor in the production of increased 
total metabolism. The basal metabolic rate alone is elevated 
on an average of 20 per cent, so that the pregnant woman, 
e\’en at rest, will require that additional caloric intake. It is 
notable that nature reduces the maternal stores of vital ele- 
ments, minerals and vitamins, so that the fetus may benefit. 
There is thus a consequent increased requirement for those 
substances, not only throughout gestation, but also during the 
period of nursing at the breast. 

A fourth condition, of which mention has been made and 
wherem there is an increased rate of metabolism, is that of 
rapid growth occurring chiefly in infanc}^ and at puberty. 

Finally there are the various dysfunctions of the endocrine 
system. H\^erth^T:oidism is the chief example of this group, 
whether as the specific condition of Graves' disease or as a 
secondar}’ manifestation of pituitar}'' or ovarian dysfunction. 
Here, because of the increased rate of cellular acti\rity, there 


^ a marked rise in the total caloric requirement which, if not 
n\et, will result in malnutrition. Beyond this increase in met- 
abolism there is also the specific effect of thxTTosin upon the 
nietabolism of the various elements of the diet, notably the 
rita^ns A, B, and C and the minerals iron and calcium. The 
^cium effect is probabty a secondary one mediated through 
Ihe increased acti\rity of the parathyroid glands, which react 
the stimulation of the hyperactive thjToid just as do aU 
e cells of the body. The mechanism of the \ritamin re- 
^ clearly understood, but there is consider- 
^ c eridence that some of the manifestations of hj’perthjToid- 
are not essentially those of dysfunction but are rather 
h ^ to the \dtamin defidenc}’’ diseases, conditioned 

suh't^ demand for, and the poor utilization of, those 

“ ces in the presence of excess thxToid hormone, 
in \}\ somewhat similar to those described above, 

which {\ increased demand resulting from it, is that 

^ increased rate of excretion of sub- 
nuv Diarrhea wiU accomplish this and 

iiave attendant changes in the intestinal tract which 


N. P. SHUMWAY 


1478 

affect the proper absorption of nutrient material. Urinary 
losses do not as a rule cause an increase in the general meta- 
bolic demands of the body, so that one does not see malnutri- 
tion of a general nature develop in patients with diuresis. 
There are, however, evidences of specific malnutritions in 
diabetes insipidus. Clinical scurvy and pellagra have been de- 
scribed in patients suffering from that disease, the apparent 
mechanism being the increased excretion of vitamin C and the 
vitamin B complex through the renal S5^tem. 

Impaired Utilization. — Impaired utilization within the 
body of substances supplied in the diet may occur from a 
variety of conditions, again affecting one or all of the materials 
in different circumstances. 

Toxemia from any cause which impairs cellular activity 
will be marked by improper use of the nutrient materials and 
the evidences of malnutrition may ensue. Thiis the young 
adult not infrequently gains fifteen or more pounds in weight 
following the removal of diseased tonsils. One must certainly 
consider the previous state as being one of malnutrition due 
to the improper utilization of food because of cellular toxemia. 

A second cause of toxemia resulting in impaired cellular 
fimction is that of the various metallic poisons. The principal 
example of this is lead neuritis, where the metal apparently 
disturbs the nervous tissue utilization of vitamin B from which 
there develops peripheral nerve degeneration and the familiar 
picture of neuritis, with wrist drop and pain. Liver and renal 
disease constitute the third toxemic group, and are in many 
respects the most important. The retention of toxic sub- 
stances of protein metabolism in renal disease and the loss of 
the detoxifying power of the liver in respect to the same group 
in hepatic disease are chiefly responsible for the cellular tox- 
emia. 

Endocrine diseases produce malnutrition. The chief ax- 
ample is a decreased metabolism conditioned by thyroid insuf- 
ficiency. The m3rxedematous state is, marked by apparent 
obesity but, as has been stated previously, this does not con- 
stitute the well nourished individual, and there is an accumu- 
lation of excess fat because of the improper metabolism, not 
only of the fats in the diet, but also of the carbohydrates. 
Similarly the myxedematous material is an abnormal metabolic 
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product of the proteins, so that their utilization by the body 
cells is likewise disturbed in the absence of a sufficient quan- 
% of th^TTOxin. 

It is interesting to note while considering this phase of 
nutrition that there apparently is a reduction in the amount 
of ritamin substances needed b)^ the body in the presence of 
decreased thyroid actirityy except for ritamin A. Since thy- 
roxin is required for the proper transformation of the prorita- 
min, carotene, into ritamin A in the liver, larger quantities of 
the latter substance are required when the thyroxin level is 
lowered. The other ritamins, however, seem to be subject 
to the reduced oxidation rate and hence are not required in as 
high a concentration as normally. Of the minerals, iron would 
appear to be the one whose utilization is primarily aSected by 
the h}poth\Toid state. It is true that iron alone will not re- 
lieve the anemia that accompanies this condition, and it is only 
when thjToid substance is given that the anemia will be im- 
proved. 

Finally, as another example of endocrine d\^function re- 
sulting in malnutrition from improper metabolism, we nia}’’ 
suggest diabetes meUitus. This affects primaril}^ the utiliza- 
tion of carbohydrate and fats, but it may secondarily cause 
changes in the nutrition from many different abnormalities in 
cellular function as well as from the loss of material because 
of diuresis. 


STORAGE 

Brief reference should be made to the malnutritional state 
that results from the loss of the ability of the body to store 
the products of alimentation. Normally, there is a consider- 
able resen-e in the body of proteins, fats, minerals, ritamin A 
and the primary" anemia factor of Castle. There is an ade- 
carbohydrate as glycogen, and the ability of 
the body to convert fats and proteins into carbohydrates m^es 
a considerable reserve supply. There is, however, a poor re- 
serve of ritamins B, C, K, and D. The evidences of a defi- 
^enc\^ of these substances will therefore appear rather rapidly 
\ reason the diet is limited in respect to them, or if 

} of the factors mentioned above become active. Liver dis- 

bringing about malnutrition 
use of the disturbed metabolism and storage of many of 
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these substances. Keratomalacia may occur because of the 
lack of conversion of carotene into vitamin A and its storage; 
excessive bleeding may occur because of the failure to utili2:e 
vitamin K and the formation of prothrombin; and often a 
macrocytic anemia occurs in the absence of storage of the 
primary anemia factor. 

Finally, let me quote from Burnet and Aykroyd^ a re- 
minder that malnutrition is a problem not only for the phys- 
ician, but also for all who are interested in improving the 
health of the population as a whole: “nutrition is an economic, 
agricultural, industrial and commercial problem as well as a 
problem in physiology.'^ 
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HYPERINSULINISM: WITH A REPORT OF TWO CASES OF 
ADENOMA OF THE ISLETS OF LANGERHAHS 

A EELAxi\^ or absolute excess of endogenous insulin ^ by- 
perinsulinism, ina 3 ^ cause a chronic hj^ogtycemia. The sjnnp- 
tom complex v?hicb results is due to functionalty overaedve 
islet celk, a hyperplasia of the islet cells, or to tumors, benign 
or malignant, of the islets of Langerhans. The present con- 
ception of h\^erinsulini 5 m is based on a series of observations 
' dating from the disco veiy^ of the islet tissue in the pancreas 
Langerhans in 1869. The obserN^ations made b^^ Banting^ 
and his co-workers on the eSects of large doses of insulin 
(1921) were especially important. Recognition of signs and 
symptoms identical with those of insulin reactions, but in pa- 
tients who had not received insulin, prompted Harris (1923)" 
to postulate a new dirucal entity ‘Ti^^erinsulinism.” 

Low values for blood sugar were noted and the abnormally 
g^eat tolerance which patients suffering from this disease had 
lor carbohj^drate was recognized. Wilder (1927)^ and his co- 
’^orkers remo\^ed all doubt as to the genuineness of hj^erin- 
sul^Tu when they recovered large amounts of insulin from 
^ islet cell carcinoma and from the metastatic growths in the 
wer. Howland^ (1929) reported the first cure of a case of 
flyperinsuUnism following the removal of an adenoma of the 
oi Langerhans. WTiipple" coUected cases of tu- 

tors of the islets of Langerhans reported prior to 193S; forW- 
adenomata and thirteen were malignant. It is of 

4 . six patients with this disease were 

to ham from the Neurological Institute. 

^^T^rii^nlinism has been adequately re- 
^ ilder,’ Sigwald,® Wauchope,® \\Tupple Fraitz ' 
hSi 
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Harris/^ Womack/^ and Wliipple.^ The newness of the dis- 
ease as a recognized chnical entity, the individual differences 
and the opportunities for investigation, which may throw some 
light on the mechanism of insulin action, justify the reporting 
of every new case when circumstances permit adequate obser- 
vations. It is for these reasons that the clinical aspects of the 
following cases recently observed are presented in some detail: 

ILLUSTRATIVE CASES 

Case X — A white girl, aged nineteen years, weighing 108 pounds (49 Kg.) 
and measuring 62 inches (15S cm.), was admitted to the Pennsylvania Hos- 
pital on March 27, 1938, 'complaining of attacks of vertigo, headaches and 
unconsciousness. These attacks began in March, 1937, with sudden loss of 
consciousness one afternoon although subsequent attacks occurred for the most 
part in the morning before breakfast The patient was found on the floor 
approximately two hours after the onset of the attack. She was roused uitb 
difficulty but was able to resume her duties. In September (1937) she had 
spells of weakness on rising in the morning and a feeling that she was going 
to faint. She had an incomplete abortion in October, 1937, 

One morning in November (1937) she felt weak and dizzy. She dressed, 
went downstairs, and while preparing breakfast became emotionally upset and 
shortly lost consdousness. She was seen by Dr. W. B. Turner, who admitted 
her to the Carlisle Hospital. A blood sugar level of 23 mg. per 100 cc. was 
found. After two days of intermittent intravenous dextrose therapy she re- 
covered. A high carbohydrate diet was prescribed, but the blood sugar 
values remained low, between 35 and 45 mg. per 100 cc. She 'ivas discharged 
from the hospital after one week. Two weeks later she w'as readmitted in a 
stuporous condition but responded readily to intravenous dextrose. The blood 
sugar Je\Tl varied from 30 to SO mg. per 100 cc. There were no convulsive 
seizures. 

A dextrose tolerance test at that time revealed the following values for 
blood sugar: fasting, 28 mg.; one-half hour, 90; one hour, 97; and at tw'O hours, 
100 mg. per 100 cc. A postprandial blood sugar \'a]ue was found to be 57 
mg. per 100 cc. The sedimentation rate was 12 mm. in one hour and the basal 
metabolic rate was plus 5 per cent on two occasions. The blood coagulation 
time and the bleeding time were normal. The blood pressure wsls 110 mm. 
of Hg systolic and 80 mm. diastolic. 

The patient continued to suffer from weakness and vertigo in periods of 
two or three consecutive days at three- to five-week intervals. The attacks 
W'cre more severe during menstruation, though during some menses there 
seemed to be no increase in the susceptibility to attacks. She had had no 
attacks for three weeks prior to her admission to the Penii5>’!vania Hospital. 

Examinaiion on admission (March 27, I93S) revealed: considerable flush- 
ing about the neck and at times of the face, hair and skin oily, some acne, 
complete edentia, some reddening of the anterior tonsillar pWars and diseas^ 
tonsils. There was an unusually great separation of the nails from the matrix 
of fingers and toes, and there was moderate pre.-dmodistal tilting of the nails. 
The hands and feet were moist. There was a slight tendency' to masculine 
distribution of suprapubic hair and there v'as a considerable groulh of hair on 
the extremities. 
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Uihoralory daio. The fasting level of the blood sugar (March 2S) was 
5S mg, per 100 cc. and the results of a six-hour dextrose tolerance test (100 
Gm, dextrose) on March 30 were as follows: fasting blood sugar level, 66 
mg.; one-half hour, 106; one hour, 107; two hours, 100; three hours, 123; 
four hours, 93; five hours, 8S; and six hours, 62 mg. per 100 cc. 

The blood count and the urine were normal. The blood urea nitrogen 
level and the urea clearance were normal as was also the levulose tolerance 
test for liw function. An analj’sis of the fractional gastric contents showed 
a low free and total add. The stools were normal. 

Roenlgenograms of the skull, particularly of the sella turdca and of the 
heart, lungs and gastro-intestinal tract, were not remarkable. The electro- 
cardiogram was normal. 



p- > . o 5 

transitory h>-perglycmia 

foarmonlij normal blood sugar leyds from three days to 

printed “’"ts of Langerhans are 

ot S Gm “of ^ containing 6S Gm 

,°f,^*«^5-drate, and 93 Gm. of fat (2400) caIoti« didd^ 
eau ana three nourishments was allowed 

sugar ^•aluts (fasting) were all bdow normal (7o 
as 28 mg. spontaneous attacks of unconsdousness they were 

tt seemed that the in- 

if ■ 

/«.r. Omrmon of breakfas,, while the gastric contents were 
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being extracted for examinaUon (April 5), was followed at 12 A3f. by vertigo 
and headache, and the paU’ent complained of feeling cold. Prompt rehef was 
secured by giWng orange juice. Though low values for blood sugar were 
obtained no spontaneous attacks (usually considered characteristic of bj’po- 
glycemic reactions) occurred during a liventy-four-hour fast. 

The effect of exercise w'as next tried. On April 8 the usual breakfast was 
given at 8:15 AM. and the patient spent three twenty-minute periods e.xer- 
cising on a rowdng machine between 9:30 and 11:30 AJVl. At 11:30 she com- 
plained of hunger and of slight headache but was well othen\ise. The blood 
sugar values were: 8 AJVl. (fasting), 52 mg.; 10 AM., 57; 12 noon, 51; and 
2 PM., 50 mg. per 100 cc. The patient was not allowed any breakfast (no 



Fig. 88. — The abnormally great ability to remove dextrose from the blood 
in spite of increases^in the rate of dextrose administration by venoclysis, from 
28 Gm. per hour at the end of five hours, to 36 Gm. per hour at seven hours, 
to 44 Gm. per hour and at nine hours to 54 Gm. per hour before operation, 
is contrasted with the normal blood sugar level response when dextrose in a 
IS per cent solution was given continuously at the rate of 28 Gra. of de.xtrose 
per hour after operation (Case I), 

food after 8 o’clock the previous evening) and the cxerdse test was repeated 
on April 11. The blood sugar value at 8 AM. v.'as 54 mg. per 100 cc. and 
31 mg. at 10 AM., when there w’as muscle twitching and the patient was 
pale but did not perspire. She felt tired and when returned to bed promptly 
slept, but she could be aroused easily. She had fully recovered by 11:15 AM. 
In spite of continued exercise and without food the blood sugar had increased 
to 40 mg. per 100 cc. at 12 noon and to 46 mg. at 2 PJVf. This increase, 
though slight, was attributed to spontaneous epinephrine response to the low 
blood sugar level. 

In an attempt to determine the approximate rate of withdrawal of sugar 
from the blood before operation a continuous intravenous administration of 
dextrose was begun on May 6 at 7 AM. Blood sugar values were obtained 
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at on«-half hour inten-als. Gm. of d«Uo« 

S'Suri). fte b^rd sugar wnceulration teas soon o«r- 

tome (Re. SS) and it appeared ob\-ious that this rate of des^ose a tmM 

don would not cause a hj-perglycetni^ The rtte was ^ ^ ^ 

hour, and after sec-en hours to 44 Gm. and at mne hou^ to “ Gm. pe 

hour Ko inaease in blood sugar ^•alues was found unffl 5.00 PJVI. (af 

to hours of continuous dextrose administotion) . A 

Wood suear ensued; 203 mg. per 100 cc. after tw hours_(S_PJtI.), 2 ^■ 

de«n h'ours, and 286 mg. at twelve hours. Glycosuna 

per cent at 4 Pil. to 10 pet cent at 6:30 PAI. and was 9.9 per cent at 

The patient tell unusually well during the test. The total dextrose given 
in twelve hours was 3700 cc. of a l5 per cent solution, or 555 Gm. Ihe 
amount lost in the urine was 182 Gm. and the amount retained 373 Gm, 

The daily total sodium chloride excretion in the urine varied from 2 to 
5 Gm. in twenU’-four hours and an increase to 8.6 Gra. oexurred on one day 
when the intake was increased by 15 Gm. The plasma chloride w^as 612 mg. 
per 100 cc. 

On May' 13, the patient began to menstruate. At S AM. (May 13) 
she had a spontaneous attack of clinical hyT>oglycemia just before breakfast. 
RapHli’ deepening unconsciousness followed. By 8:25 AM. sbe was very 
pale, with pupils widely dilated, and there were frequent muscle twntchings 
of the Ihnbs and body. Her blood pressure was 110 mm, sy’stolic and 74 mm. 
diastolic and the blood sugar level was 31 mg. per 100 cc. Epincpbrinc, 1 cc, 
(1:1000 solution) was given subcutaneously (no dextrose or other nourish' 
meat) at 3:25 Ail. and by 8:35 consdousness was restored and at 9 AM. 
she complained of being nervous and was emotionally unstable but conscious 
and cooperative. Her blood pressure w'as 154 mm. systolic and 74 mm. 
diastohe. 

Another spontaneous attack occurred on hlay 14 at 3:45 AM. The pa- 
henCs fact was flushed and she tossed about in her bed and could not be 
arous^. The blood sugar level at 3:52 wms 31 mg. per 100 cc. Epinephrine 
wasgi\-en at this time and was repeated at 3:58. Within five minutes of the 
5^nd^ dose the restlessness subsided and she could be aroused and was co- 
operative. Stje was given 6 ounces of orange juice, 

Spont^us attacks occuned on May IS and May 22. On each occasion 
juice was given and consdousness was quickly regained. 
fsJinn hypoglycemia with symptoms 

o! 

M »'« 0 } sympioms by lakhg 

th( rtmart^"'^ dextrose tolerance curve 

om. an javored the dmenom of hyperinsulinism. 

fAe rAylAm solth svhieh ureal suscep- 

“-JiAf eases 0 } feriods during which, 

“‘locA, led to o' preoPerativi^LZ" ^Sicull to precipitole on 
km. /^^operatwe dmgnosts of adenoma of the islets of Unger- 
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At 11 AM. the patient xv&s given morphine sulfate, gr. and atropine 
sulfate, gr. One hour and forty-five minutes later spinal anesthesia was 

induced, using 200 mg. of primocaine, A transverse incision was made 4 cm. 
above the umbilicus, dividing both rectus muscles. The lesser peritoneal cavity 
was entered through the gastrocolic omentum and the pancreas was exposed. 
No tumor was visible, but a round hard mass, approximately 1.5 cm. in 
diameter, was palpated in the tail of the pancreas near the distal end. Careful 
palpation of the pancreas elsewhere failed to reveal any other area suggestive 
of tumor. The indurated mass of tissue nus excised. Several small vessels 
were ligated with fine silk and the defect in the pancreas was closed with in- 
terrupted fine silk sutures. The gallbladder and hVer appeared normal. The 
abdominal incision was dosed anatomically, using interrupted sutures of silk 
in aU the layers. The peritoneal cavity was not drained. 

Following Operation there was a sh'ght febrile reaction, the patienFs tem- 
perature reaching a peak of lOl'" F. on the third postoperative day and 
gradually receding, to reach normal on the thirteenth postoperative day. 
During this period the patient at times complained of pain in the left iBank 
and was slightly tender below the twelfth rib on the left side. Convalescence 
otbemdse was undisturbed. 

Subsequent Course . — ^Four hours after operation the blood sugar level v'as 
186 mg. per 100 cc. The following morning it was 173 mg. and subsequent 
values were normal. There ^vas a practically norma) response to the dextrose 
tolerance test three days after operation, in contrast to the low curve obtained 
preoperatively (Table 1 ). 

TABLE 1 

Dexteose Toleeaxce Tests (6 Hour) 


The low type of curve obtained in response to 100 Gm, of dextrose before op- 
eration is contrasted with normal responses two weeks and four months after the 
removal of the adenoma of the islets of Langerhans (Case I). 



A prompt hyperglycemic response followed the continuous administration 
of dextrose on the second day after operation. The dextrose was given at the 
same rate as on the prerious similar test. 

The patient w'as re-admitted on September 17, 1938, in order that com- 
parative metabolic studies might be made. She had enjoyed excellent health 
in the interim. There were no changes obser\*ed on physical c.xamjnation with 
the exception that she had gained 7 pounds (3.1 Kg.). 
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Fig. 89. — Photograph of the rndscd adenoma (Case 1). 



Fig. — A section of the adenoma reveals a fibrocellular structure v,V) 
thin cords and rosette cell arrangements, hj^alinc fibrous tissue and degeiy-r^ 
live changes. >so nfitoUc figures were seen (Case 1). 
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The patfent^s diet was unlimited in the interim but, on re-admission, for 
the sahe of uniformity, the diet employed on her previous admission (65 Gm. 
of protein, 200 Gm. of carbohydrate and suffirient fat to make a total of 2400 
calories) was resumed. 

After ten days the various tests done before operation were repeated. 

The de.Ttrose tolerance test was normal (Table J). A normal response to 
intravenous dextrose was obtained (Fig. 88). The low total sodium chloride 
excretion in the urine and the poor response to added sodium chloride in the 
diet before operation were in contrast to the normal e.xcretfon and a good 
response to added sodium chloride four months after operation (Table 2). 

TABLE 2 

Sonruii Chloride Odtpht in Urine 


The low sodium chloride excretion before, is contrasted nath the normal v’alues 
obtained after, operation (C)ase I). 


preoperative. 

Postoperative. 

Date, 

Volume of urine (cc,) 

fflRiPiniPiH 

Date, 


Urine chlorides, 

I93S. 1 

per diem. | 

Gm. per diem. 

1938. 


Gm- per diem. 

Tune 6 

865 

2 0 

Sept, 21 ' 

1500 

6.9 

U 

1380 

4.6 

22 1 

1550 1 

6.8 

n 

1240 

3.3 

23 

1510 

9,6 

18 

1175 

3.7 

24 

1100 

7.3 

19 

1090 

3.1 

25 

1640 

7.6 

20 

2010 

5.0 

26 

1370 

8.5 

22 

(15 Gm, NjiCT added to intake) 1 

27 

1460 

7.8 


1420 

1 8.6 

1 28 

1 1600 

' 7.3 

24 

1620 

* I 

1 29 

1 1480 

4.1 



1 

1 30 

1 1580 

9.8 




Oct. 1 

1 (15 Gm. NaQ added to intake) 








Fasting plus exercise produced marked hypoglycemic values when fasting 
alone failed to produce s>Tnptorns before operation. The observations repeated 
four months after the operation rev^ealed but a slight reduction in the blood 
sugar level (Table 3). 

TABLE 3 

Eitect or Fasting Plus Exercise on the Blood Sugar ViVLOES (Mg. per 

100 Cc.) 


The effect of fasting and exercise on the blood sugar before, is compared with 
that obtained four months after operation (Case I), 


Time. j 

8 a:m. 

10 AM. 

i 

12 N-. 

2 P.M. 

Preoperative blood sugar. 

54 

31 

40 

46 

Postoperative blood sugar| 

99 

92 

85 

1 

92 


Periods of exerdse (twenty minutes each) were begun at 8 A.AL and repeated 
at hourly interv-als. 


Case IL— A white youth, aged eighteen years, weighing 133 pounds (^ 
Kg.) and measuring 68 inches (160 cm.), was admitted to Dr. Hobart Ro- 
mann’s Service at the Jefferson Hospital on June 22, 1939. He complained 
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of ha\*ing had about twelve attacks of unconsdousness assodaled with convul- 
sions. The first attack occurred in Ko\’ember, 1936. A hj’poglj^cemia had been 
found by his attending phj^cian in 1937. 

The patient’s phyaad condition was good, though he had lost 13 pounds 
(6 Kg.) in the two months preceding admission. 

He had se\’eral spontaneous attacks of unconsciousness with convulsions 
whBe in the hospital. These were promptly relieved by epinephrine alone and 
by dertrose given intravenously. The blood sugar levels were 19 mg., 23 mg., 
25 mg., and 26 mg. per 100 cc, during attacks and there was a continuous 
hypoglycemia, the blood sugar values (fasting) varying from 31 to 42 mg. per 
100 cc. 

A sii-hour dextrose tolerance test (100 Gm. dextrose) revealed capOlarj’ 
and \'Enous blood sugar and phosphorus values as follows: 


Fasting 

1 hour 

2 hour 

3 hour 

4 hour 

5 hour 

6 hour 


Capillary 

1 _ i 

j I’enous j 

Blood 

blood sugar, 

1 blood sugar, | 

phosphorus, 

mg. per 100 cc. 

1 mg. per 100 cc. 

mg. per 100 cc. 

42 

i 39 

2.5 

99 

1 SI 

1.7S 

lOS 

1 

1.10 

93 

1 86 

1 2 10 

40 

36 

35 

1 

36 

35 

34 

vf-bt it- 


“*raniatjons "roMton and neurologic 

aTd^erXSnn^, 1 - 'tolecyrtogxam. el^- 

ttcretion was low (7 7 Gm in ? 7 nn The sodium chloride 

range. ^ but .ca, within tie normal 

wiich were prompU^^^^’ ^ «r>«>nsdousne£s and con\'uIaons 

^Ptoms. and the >'-*<= P«iods ndthout 

^ted a preoperaUve diagnosis of a tumor nf spontaneous war- 

An adenoma, the^f of a L„ iT ,• 1 " I^gerhans. 

d ' “cepUon of a level of ^6 mg foS Trt “ 

dftrose tolerance test on July 24 rf^eSri fL- 12- A 

,1 ’ 120 mg.; two hours, “J; per 100 

pJtabJ’Lj”'”;* ”C °! •<" “<i »i.t 

• ““'I'^oing malignant changes. I^ngethans which was 
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Fig, 91. — The chronic hypoglycemia before, and the transitory hypergly- 
cemia following promptly after removal of the tumor of the islets are fllos- 
trated. The return of the blood sugar level to the norma/ rone is also sbo^vn 
(Case II). 

DISCUSSION 

A chronic hypoglycemia may occur when the mechanism 
which regulates the blood sugar level is disturbed. To be 
considered are diseases of; (1) the pancreas, as (a) func- 
tional hypertrophy of the islets of Langerhans, or (b) tumors, 
benign or malignant, of the islets; (2) the liver, (a) extensive 
liver disease such as acute yellow atrophy, and (b) chronic 
infectious hepatitis; (3) the adrenals, Addison’s disease;^ (4) 
the hypophysis, (a) Simmonds’ disease, (b) tumor fpituitary 
or in hypothalamus) depressing the activity of the anterior 
lobe. Mild degrees of hypoglycemia may be associated with 
(5) disease of the thyroid gland, hypothyroidism, and (6) dis- 
turbances of the sympathetic nervous system. 

Disease of the Pancreas. — 1. Functional Hyperinsulin- 
ism. This is believed to be due to the liberation of abnormally 
large amounts of insulin by overacUve islet cells. This may 
be a relative hyperactivity closely associated with an impaired 
glycogenolytic function of the liver or to poor glycogen storage. 
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Nevertheless, there are a considerable number of patients ^ho 
have mild degrees of hj^Joglycemia without demonstrable liver 
disturbances and who have not tumors of the islets of Langer- 
hans. These patients complain of fatigue, ner\'Ousness, head- 
aches, disorientation, vertigo, inability to concentrate, epigastric 
pain and extreme hunger. These s^maptoms are particularly 
noticeable when meals are delayed, and especially after 
active phj’^ical exercise. Very low values for blood sugar are 
not common and complete relief from sjuiiptoms follows the 
taking of food. Loss of consciousness rarely if ever occurs 
in the adult. Dextrose tolerance tests, when carried over six 
hoilrs, usually reveal a low cur\"e, but of greater diagnostic 
\'alue are the blood sugar values below 60 mg. per 100 cc. at 
five and at six hours after the administration of the dextrose. 

A true and serious form of functional hj^erinsulinism oc- 
curs in infants bom of mothers who have uncontrolled diabetes. 


Unless anticipated and prevented these attacks prove 
fatal. Hartman and Jaudon^ have re\dewed this subject, and 
they attach importance to the h\T)ogtycemia occurring in in- 
fants of diabetic mothers. Duncan and Fetter^^ regard an 
otherwise unexplained gain in the diabetic mother’s tolerance 
for carbohydrates in the last trimester of pregnanc}^ as un- 
favorable for the child as it is due in all probability to an 
abnormally active fetal pancreas. 

2. Tumors of the Islets of Langerhans, — ^These may be 
(1) benign adenomas, or (2) carcinomas, with or without met- 


asteis. It may be impossible to distinguish between the two 
clinically. The benign adenomas usuallj^ cause less severe clin- 
ical manifestations and the tendenc}’' to progressiveness may 
not be so marked as when the tumor is malignant. We believe 
if is significant that patients with adenomas of the islets have 
totinct phases of extreme sensitiveness to exerdse, fasting, 
me^truation, diarrhea and loss of weight, which tend to pre^ 
Qpitate h\^oglycemic reactions with longer inter\'als between 
m which it is difficult to provoke an attack of h3rpoglycemia. 

urthermore, the cn^cles of increased sensitiven^s are most 
pronounced during some, but not during aU, menstrual periods 
me patients with adenomas, when subjected to a dextrose 

case hyperglycemia. This was not the 

m either of our patients. The mahgnant tumors are more 
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apt to cause more extreme degrees of hypoglycemia which are 
‘ more difficult to correct. The attacks tend to be more fre- 
quent also and are precipitated with greater ease by merely 
withholding food. Malignant tumors occur in young as well 
as middle-aged patients of either sex. FederofTs patient, re- 
ferred to by T\Tiipple,® was a male, sixteen years of age, and 
Judd^^ reported a case of carcinoma of the islets of Langer- 
hans in a girl aged eighteen years. 

3. Disease of the Liver. — ^There is no difficulty in rec- 
ognizing the cause of the hypoglycemia in patients who have 
acute yellow atrophy of the liver. These patients are gravely 
ill and have other signs of hepatic disease which are more obvi- 
ous than the hypoglycemia. Rabinowitz^^ has presented the sa- 
hent clinical features as well as the hypoglycemic tendencies in 
these cases and Sprague^^ has demonstrated that animals in 
which the liver has been damaged or partially extirpated have 
an increased sensitivity to insulin. Mann^"^ produced profound 
hypoglycemia in dogs by hepatectomy and tendencies to hypo- 
glycemia by partial hepatectomy. Any disease causing ex- 
tensive damage to the liver is likely to cause mild hypogly- 
cemia, especially after fasting or attacks of diarrhea. 

A greater diagnostic problem is presented by patients who 
are not acutely ill but who, on careful investigation, are found 
to have disease of the biliary tract. Every patient found to 
have a chronic hypoglycemia should be investigated for a pos- 
sible infectious hepatitis, Conn^® and his associates have re- 
ported six cases of chronic hypoglycemia of hepatic origin. In 
one (Case I) attacks of unconsciousness occurred from nine to 
twelve hours after the evening meaFand the blood sugar values, 
while the patient was fasting, ranged from 14 to 18 mg. per 
100 cc. Symptoms which were typical of a severe hypogly- 
cemia were promptly corrected by giving dextrose intrave- 
nously. Dextrose tolerance tests showed an impaired ability 
to remove absorbed dextrose from the blood stream in the nor- 
mal length of time, yielding a curve, during the first two or 
three hours after the ingestion of this dextrose, similar to that 
obtained in mild diabetes and not like the one usually seen 
in hyperinsulinism due to a functional disturbance or to a 
tumor of the islets. The test, carried over four and one-half 
hours, revealed a return to hypoglycemic levels. This type of 
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cun-e in the presence of low fasting values for blood sugar 

strongly suggests hepatic injury. 

Retention of the bromsulphalein dye, an abnormally low 
serum protein with a reversal of the albumin-globulm ratio, 
h\-petbilirubineTnia (2.5 mg. per 100 cc.), and an unpaired 
g^actose tolerance, gave further e\ndence of liver dis^^e. 
A cholecystogram revealed slight \isualization of the gallblad- 


A gallbladder containing a calculus and 2 or 3 ounces (60 
to 90 cc.) of pus was removed. A biopsy of the liver revealed 
an active chrome cholangiolitis, biliary drrhosis, cloudy swell- 
ing and fatty infiltration. After operation the le^^el of the 
blood sugar became normal as the e\ddences of hepatic damage 
disappeared and there were no recurrences of the spontaneous 
attacks of hypoglycemia. 

It is not our intention to discuss all of the causes of hypo- 
^ycemia. It should be stated, however, that disease of the 
adrenals, the hj^iophysis, the thwoid gland, and disturbances 
of the s^onpathetic nerx^ous system should be considered as 
possible causes in cases of chronic hypoglycemia. Their clin- 
ical characteristics should preclude any difficulty in establish- 
ing the diagnosis. 


TREATMENT OF CHROmC HYPOGLYCEMIA 
The treatment depends upon the cause of the h}T)OglyceiTua. 
'Hie actual attack of hypoglycemia due to functional hyper- 
insidhism is readily corrected by the oral administration of a 
quickly absorbable carbohydrate such as dextrose, orange juice 
or S}Ti]ps, or by the intravenous administration of 25 cc. of a 
25 per cent solution of dextrose. The chief object in treating 
pahents with this disorder is the prevention of attacks. 

The carbohydrate foods which ate quickly absorbed are to 
s avoided because of their insulogenic action and because of 
ine mae^e in insulin sensitivity which follows their use. The 
mr ohydrate content of the diet should not exceed 150 Gm. 

as ^ ^ absorbed, such 

tiUel k 'vegetables. Fat in liberal quan- 

value ^^'ve a high caloric 

erao should be avoided. A loss in weicht 

gg^rates symptoms in true cases of functional hyperin- 
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sulinism. Additional mid-morning, mid-aftemoon and late 
evening nourishments are valuable in preventing symptoms. 
(A sample diet which has proved useful in the treatment of 
this disorder is presented in Table 4.) John’® has suggested 

TABLE 4 

Diet List for the Treatment of Fuxctionax Hyperinsuiinism 


90 Gm. protein, 256 Gm, fat, 125 Gm. carbohydrate. 3164 calories— Six feedings. 


Food. 

Weight, 

Gm, 

Householc 

measure. 

^ Protein. 

Fat. 

Carboh 3 '- 

drate. 

Menu. 

Breakfast; 







Cereal. 

20 


3 


16 

f 1 _ 

Bacon— fried crisp 

» IS 

2 slice* 

3 

8 


Cream (20%) , . , , 

120 

Heup 

4 

24 

4 

coffee with cream. 

Fruit 12% 

100 

1 Be^^^ng 



12 

Orange fufee. 

Mld-momlng; 







Egg nog 







Efs 

Cream (20%) 

120 

1 

H cup 

7 

4 

5 

24 

4 

Egg nog. 

Sugar 

S 

1 Up. 



5 


Crackers 

6 

2 

1 

i 

4 

Onckeis, buttered- 

Butter 

10 

2 tsp. 


8.5 



Loneb: 







Meat 

60 

2 02. 

14 



Cold beef. 

3% vegetable 







(salad) 

100 

1 sauce 1 

2 


3 1 




dish 

1 



tuce salad trith 







mayonnaise. 

9% vegetable , 

100 , 

1 sauce I 
dish 

3 


9 

Peas with cream. 

Bread,. 

30 

l*Uce 

1 3 


1 16 

f Bread and butler. 

Cream (20%) 

1 60 

1 H cup 

2 

12 

2 

Coffee with cream. 

Butter and may- 







onnaise 

45 

3 tbsp. 


38 



Mid-altemoon; 







Crackers 

6 

2 

I 

1 

4 

Cra cker* , bu 1 1 cfcd. 

Cheese, Anu 


H oz. 

4 S 

5.5 


Cheese. 

Butter 


2 tbsp. 


2S 



Dinner; 







Meat 


4 OS. 

28 

20 


Broiled lamb chops. 

Potato 

100 

1 small 

2 


'is 

Potato with Cream- 

9% vegetable 

100 

1 sauce 

$ 


9 

Buttered beets. 

Cream 

60 

QiSIl 

}i cup 

2 

12 

2 

Tea. 

Butter 

45 

3 tbsp. 


38 



Between Dinnerand 







Bedtime: 







Cream (20%) . 

120 

cup 

4 

24 

4 

Peach rvith cream- 

Fruit 12% 


1 serving 



12 


ToUl. ... 



50.5 

256 

124 



A MmpJe diet restricted in carbohydrate content with n high fat allowance and liberal calorics for 
patients with hyperinsulinism. 


giving small doses of insulin before meals to prevent the post- 
prandial increase in the blood sugar which has an insulogenic 
effect. It is well to remember that these patients, especially 
those who are thin, are extremely sensitive to insulin. This 
sensitiveness is doubtless increased by the great amounts of 
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carbohydrate vfhidr these patients are usually given. Physical 
acti\dt\" should be mimmal. 

Surgical treatment has no place in the Ueatment of func- 


tional byperinsulinism. ... f 

TnmoTs of the Paacreaa.— If a diagnosis of tumor ot 
the pancreas is made by exclusion of the extrapancreatic causes 
of h\T)erinsulimsm, surgical intervention is indicated. 

The pancreas is exposed (as in Case I) and is (^refull> 
palpated, hlost adenomas occur in the tail and are easily iden- 
tified. When no tumor is found in the tail or body of the 
pancreas, Whipple^ ad\dses mobilizing the duodenum to the 
midline by incising the peritoneum along the curs^e of the duo- 
denum, thus obtaining exposure of the posterior surface of the 
pancreas and allotting free examination of the bead of the 
pancreas. A tumor in the head is apt to be overlooked unless 
carefully sou^t for. 

A dramatic cure of the chronic hj^DOglycemia follows the 
removal of the responsible tumor. Failing such a result a 
second tumor ^ould be looked for. 

Surgical removal is the only treatment for tumors of the 
islets of Langerhans. 

Infections Hepatitis. — Chronic h\T)Oglycemia due to an 
ascending infectious hepatitis is easily iden^ed if the condi- 
tion is kept in mind. Era(hcation of the infection is the object 
of treatment. This may be done by remo\dng or draining an 
infected gallbladder, if present. Biliarj’' drainage is worth a 
trial. 

It is not our purpose to discuss the treatment of the other 


ca^es of chronic h\pogIycemia, notably necrosis of the liver 
and disease of the h^Tiophras, thjToid adrenal glands. 


SUMMARY AKB COKCLBSIOKS 
tyo patients suffering from h\^eriiisulimsm due to 
Langerhans ^ere cured when the 

lumoTs were removed. 

^ unusually great tolerance for 

V “'I*' the most 

cans of pro\-oking the symptoms of hypoglycemia. 
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4. There were evidences of spontaneous correction of the 
symptoms of hypoglycemia and there was a prompt response 
to epinephrine injected subcutaneously. 

5. The chloride excretion was low before, and normal 
after, operation (Case I). 

6. The fasting blood sugar level was invariably below nor- 
mal in both cases before operation. A transient hypergly- 
cemia followed promptly upon removal of each adenoma and 
normal fasting blood sugar values were restored within three 
days in one case and twenty-four hours in the other. Abdom- 
inal discomfort with a mild degree of fever followed operation 
for thirteen days in one and eight days in the other case. 

7. The treatment of hyperinsulinism is surgical when this 
condition is due to a tumor of the islets of Langerhans. The 
treatment is medical when the condition is a functional over- 
activity of otherwise normal islets of Langerhans. 
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From the Diabetic Cunic “B,” Pennsylvania Hospital 


DIFFERENCES IN THE TREATMENT OF THE FAT AND 
THE THIN DIABETIC PATIENT 

It is generally agreed that the object of treatment of the 
patient vrith diabetes mdlitus is the restoration of normal met- 
abolism. Obviously, this means the maintenance of a normal 
blood sugar and freedom from glycosuria. In addition, how- 
ever, the restoration of normal metabolism should mean estab- 
lishing and maintaining a body weight at, or a trifle below, the 
standard for the patient’s age, sex, and height. In our expe- 
rience, this latter aspect of the treatment of the diabetic pa- 
tient is frequently neglected, particularly in regard to weight 
reduction in obese patients. Accordingly we wish to emphasize 
the importance of establishing a normal weight in treating the 
diabetic patient. 

If a satisfactory weight is to be attained, the thin diabetic 
needs a diet containing 30 to 35 calories or more per kilogram 
of ideal weight, and the fat diabetic should receive a diet of 
IS to 20 calories per kilogram. In addition to the obvious 
differences in the diet in the two groups, there is a marked dif- 
ferrace in the need for insulin in the overweight and the under- 
weight diabetic. In general, it is our experience that the im- 
wmplicated obese adult diabetic patient almost never needs 
insulin if his weight is reduced. The thin diabetic, however 
piacticaUy always needs insulin. ’ 


treatment of the obese diabetic patient 
As Duncan^ has pointed out, diabetes is mild in any patient 
u he has never taken insulin and is considerably overvreieht 
regardless of the imrial blood sugar level. With weight reduc- 
tion and the corresponding reduction of the total metabolism' 
ae apparent need for insulin disappears. We therefore do nnt 
give msuhn to overweight adult patients with uncompffcated 
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diabetes. We find that if the patient loses weight by adhering 
to a low-caloric diet (containing IS to 20 calories per kilogram 
of ideal weight), the blood sugar falls to normal without the 
use of insulin. The weight loss should not be too rapid; two 
to three pounds a week is enough. 

In this connection, the recent paper by Newburgh and 
Conn^ is of interest: These workers agree with us that weight 
reduction in obese patients with hyperglycemia results in a 
fall of the blood sugar to normal levels. However, they regard 
the obesity as the chief abnormahty, with the hyperglycemia 
as a secondary factor, and believe that after weight reduction 
these patients need not be considered as having diabetes. 
While this is an interesting conception, we think it is wiser to 
regard these patients as potential diabetics who still need 
careful following. If they are led to believe that their diabetes 
is “cured,” they are apt to allow dangerous pounds to accumu- 
late, or neglect infections or other complications when they 
develop. 

The diets that we have been prescribing for obese diabetic 
patients contain sufficient protein to maintain protein metab- 
olism (about 1 Gm. of protein per Kg. of ideal weight), 90 to 
120 Gm. of carbohydrate, and enough fat to make up the de- 
sired number of calories (usually about 1200 per day). These 
diets are comparatively low in fat, averaging SO to 55 Gm. per 
day. This restriction of the large calorie-container, fat, as 
well as restriction of carbohydrate, is particularly important, 
and we wish to emphasize the value of this restriction in reduc- 
ing the blood sugar level. Incidentally, we want to point out 
the difference between spontaneous loss of weight in the un- 
treated diabetic, which results from lack of control of the dis- 
ease, and deliberate loss of weight in the overweight diabetic 
as a part of the process of control and treatment of the diab- 
etes. The latter is desirable, while the former is not. 

If the obese diabetic patient co-operates and follows the 
prescribed low-caloric diet, his diabetes is promptly controlled 
as his weight falls. If he refuses to follow the low-caloric diet 
and maintains his weight, the blood sugar level stays high. If 
insulin is then given in an effort to control the diabetes, we find 
that large doses are needed, and that even then the control is 
not complete. 
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We shaU now present illustrative cases, showing the meth- 
ods and results of treatment in various obese diabetic patients. 
The records presented are typical of^ a number of similar pa- 
dents treated in the diabetic out-patient clinic. 

Case I— This case will show: (1) an increase in severity 
of the diabetes with a gain in weight, and (2) control of the 
diabetes with a reduction in weight. 


On September 20, 1937, a dextrose tolerance test was done on this patient 
with the following results: fasting blood sugar, 105 mg. per 100 cc,; one 
hour after IQQ Gm. of glucose, 141 mg. per 100 cc.; two hours after, 103 mg. 
per 100 cc.; and three hours, 99 mg. per 100 c<u This, of course, is not a 
oiabctfc curve. At that time the patient weired 145Vi pounds (17 per cent 
ocerwei^t) . 

When she was next seen, on January 27, 1939, she had gained weight to 
163^4 pounds (25 per cent overweight) and her fasting blood sugar was 224 
mg. per lOQ cc. Her subsequent course is given in Table !;♦ 


T.\BLE 1 


C.^sc L A. Ba., Fiixlale, CoxoTii3 >, .Aged Height 601 Hsches. 

luEAX W'iught: 131 PotisBS, 25 Per Cext Oi'hrweicht 


Pile, 1939. 

Th?- 

Dirt. ^ 

GIj-cd- 

Blood ftijfar, 
ms. per 100 cc. 

Proton. 

Caibohy- 

dmte. 

Calorir*. 

Jinuaiy 27 ' 

163*4 * 

60 

130 


IBnill 

224 


163*5 

60 

130 

1500 


345 

lebnary 24 

161*4 

SO 

130 



186 

March 24 

156*6 

60 

130 

1500 


104 

.^pra 7 

IS5>J 

6Q 

130 

1500 


92 

.4pril 21 

156 

SO 

130 

1500 


107 

Mar 19 

151*4 

1 

SO 

130 

isoo 

1 

0 

106 


Comment. — ^This patient’s dextrose tolerance cur\'e was 
normal in September, 1937, when she weighed 143 pounds. 
Sixteen months later, with a weight gain of IS pounds, she was 
definitely diabetic. With weight reduction the blood sugar fell 
fairly promptly to normal. 


Cases n, in and IV.— These cases (Tables 2, 3 and 41 
'nu illustrate the control of diabetes in obese patients with loss 
01 Weight 

KlnJi ^ tables, the blood sugar \-alues are fasting values fr , it. 

siaied). The de terminations were made bv tKp vr 
War zme insulin is represented by the use of parentt^ 
is indicated. The number of grami^of 
'a each case to make up the stated number of mIa * suffi- 

i Gm. of fat furnishing 9 calories ba* of 












TABLE 2 


Case IL M. Feuaxe, Colored, Aged Foriy-one, Height 65 Inches. 
Ideal Weight: 143 Pounds, 56 Per Cekt Overweight 


Date. 

Weight, 

lbs. 

Diet, 

GJyco- 

fforfa. 

• Blood tugar, 
mg. per 100 cc. 

Protein, 

Carbohy- 

drate, 

Calorica. 

September 30, 1937 

223 




44- 

366 

October 7 


75 

90 

1200 

4? 

240 

October 28 

214 

75 

90 

1200 

0 

160 

November 11 


75 

90 

1200 

0 

133 

December 9 


75 

90 

1200 

0 

I 110 

February 10, 1938 

187 

75 

90 

1200 

0 

130 

April 7 


75 

90 

1200 

0 

120 

July 7 

171M 

75 

90 

1200 

I 0 

111 

September 29 

164^ 

75 

90 

1200 

0 

102 

December 8 

171 

75 

' 90 

1 1200 

0 

146 

Janttiiy 5, 1939 

J6S 

75 

90 

1200 

0 

96 

March 30 

169 

75 

90 

1200 

0 

120 


TABLE 3 


Case m. A, Bo., Female, White, Aged FoRxy-EiGHT, Height 60}^ Inches. 

Ideal Weight: 132 Pounds, 40 Per Cent Overweight 


Date. 

Wdght, 

lbs. 

DieL 

Glyco- 

suria, 

Bbod sugar, 
mg. per 100 cc. 

Pro tern. 

Carbohy- 

drate. 

Calories. 

December 3, 1934 

185 

70 

100 

1200 

0 

231 

December 14 

181K 

70 

100 

1200 

0 

150 

February 15, 1935 

1713^ 

70 

100 

1200 

0 

135 

March 8 

167 

70 

100 

1200 

0 

128 

Tunc 28 

153 1 

SO 

120 

1500 

' 0 

112 

November 1 

150 1 

80 

120 

1500 

I 0 

108 

April 3, 1936 

151 

80 

140 

1600 

0 

IM 

November 27 

' 155 

80 

140 

1600 

0 

117 

July 16, 1937 

I 1S4H 

80 

140 

1600 

0 

104 

November 5 

153 

80 

140 

1600 

0 

104 

May 20, 1938 

158K 

' SO 

140 

1600 

0 

119 

October 14 

mn 

80 

140 

1600 

0 

113 

January 20, 1939 

161H 

80 

140 

1600 

0 

122 

March 31 

163H 

80 

140 

1600 

0 

142 


TABLE 4 


Case IV. E. B., Female, White, Aged Forty-five, Height 60} Inches, Ideal 
Weight: 132 Pounds, 61 Per Cent Overweight 


Diet. 


Date. 


Weight, 

Ihs. 


Protein. 


Carbohy- 

drate. 


Calorics, 


GI>'Co- 
sariSf %. 


Biood fugar, 
mg^ per iOOcc. 


July 23, 1937 

July 30 
Aug^ist 6 
September 10 
October 29 
December 17 
MaitL 25, 1938 

July 29 
October 21 
December 30 
Fcbrairy 30, 1939 
March 10 


212 

65 

90 

207 

65 

90 

205 H 

65 

90 

192 

65 


180K 

75 

125 

17SW 

75 

125 

nmsm 

75 

125 

168H 

75 

125 

173 H 

75 

125 

174 

; 75 

125 

173^ 

I 75 

125 

172H 

75 

125 


1200 


200 

1200 

0 

141 

1200 

0 

103 

1300 

0 

103 

1400 

0 

96 

1400 

0 

95 

1400 

0 

95 

1400 

0 

$6 

1400 

0 

97 

1400 

0 

106 

1400 

0 

102 

1400 

0 

94 
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Cowwenf.— In these three cases, adherence to a low caloric 
diet with loss of weight resulted in prompt control of the dia- 
betes. 


Case V.— This case Ulustrates: (1) the development of 
diabetic coma in an obese patient, (2) efV’^entual control of the 
diabetes (after recover}^ from coma) by vs^eight reduction, and 
without the use of insulin. 


This patient was admitted to the Peims>’K’aiua Hospital on April 24, 1938, 
in diabetic coma. Diabetes had not been diagnosed prior to this time. On 
admission, the blood sugar was 520 mg. per 100 cc., and the carbon dioxide 
combining power of the plasma was 11 volumes per cent. Under appropriate 
treatment, including 280 units of unmodified insulin during the first day and 
138 units the second day, the acidosis was soon abolished and the blood sugar 
reduced. Her subsequent course is charted in the following table (Table S), 
From May 19, 193S on, the patient was seen in the out-patient clinic. 


T.\BLE 5 

C.\SE V. M. He., Fnuix, Colored, .\ged Thirty-eighi, Heigbtt 61 Inches . 
Ideal Weight: 137 Pounds, 45 Per Cent Overiveicht 


Ajml 

Mir 

iUy 

Mit 

luDC 

JnJy 


Mirdi 


- 

Wtighl, 

lbs. 

Diet. 

fnsnlin, 

nnils. 

Ohvo- 

suria. 

Blood sugar, 
rag. per 100 cc. 

Pto- 

itin. 

Carbo- 

hy- 

drate- 

Cal- 

orics. 

29, 193S 


75 

IZ5 

1200 

25-15-25-10 

4+ 

224 

3 


75 

125 

1200 

2&-20-32-18 

2 + 

180 


199 

75 

125 

1200 

28-18-30-20 

0 

206 

9 ' 

195 ' 


125 

1200 

28-18-30-20 

0 

156 

12 


75 

125 

1200 

26-16-28-18 1 

0 , 

130 

19 

185 

75 

125 

1200 

26-14-25-15 1 

0 

129* 

16 

m 

75 

125 

1200 

20-8-18 

0 

104* 

7 

IS3 

75 

125 

1200 

10-0-8 

0 

94* 

ts 

172 

75 

125 

1200 

5-0-3 

0 

108* 

' 2 

174 

75 

125 

1200 

0 

0 

132 

r 29 

169 

75 

125 

UOO 

0 

0 

90 

r 17 

165 

75 

125 

1200 

0 

0 

101 

19, 1939 

161 

75 

125 

1200 

0 

0 

89 

23 

164 

75 

125 

1200 

0 

0 

102 


dctenninalion* were made on blood Uken aboot 
wtauast, aM II4 boon after taking the morning dose of itmilin. 


Coniwe^f.— Even though this padent’s diabetes when un 
reated was severe enough to result in coma, she needed grad 
u^y decreasing doses of insulin for only four months aftei 
r J. acidosis. During this time, her weight wa 

^!^^s«l'^ently, her diabetes has been well con 
lied without insulin, but with further weight reduction 
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Case VI. — Tliis case will show lack of control of diabetes 
in an obese patient when the weight is maintained (Table 6). 

TABLE 6 


CaseVL M.E.jFemaie, White, Aged Fifty, Height 63 Inches. Ideal WnGirr; 
141 Pounds, 27 Per Cent Overweight 


Date. 

Wdght, 

lbs. 

Diet. 

Clj-co- 
suria, %. 

Blood sugar, 
mg. per 100 cc. 

Protein. 

Carbohy- 

drate. 

Calorics. 

Tuy 

8, 1938 

■ a 

75 

100 

1200 


240 

July 

15 


75 

100 

1200 

1.4 

251 

July 

11 

Mutm 

75 

90 

1000 

1.1 

262 

August 

19 

172M 

75 

90 

1000 

0.3 

169 

October 

28 

177 H 

75 

90 

1000 

v.fLtracc 1 


December 30 

183 

75 

90 

1000 


186 

January 

20, 1939 


75 

90 

1000 


197 

Fcbniao' 

10 


75 

90 

1000 

0 

190 


Comment , — With failure to follow a low-caloric diet, this 
patient’s blood sugar remained high. If she continues to ex- 
ceed her prescribed diet, insulin will be needed to control the 
diabetes, and undoubtedly large doses will be necessary for 
complete control. 

Case VIL — This case illustrates: (1) failure of control of 
diabetes with maintenance of obesity; (2) control of diabetes 
with loss of weight; and (3) subsequent lack of control, even 
with insulin, with return of the obesity (Table 7). 

Comment , — With failure to lose weight when first treated 
in the out-patient clinic, this patient’s blood sugar stayed high. 
While under more careful supervision in the hospital, she lost 
weight and her blood sugar fell to normal. Later, with a gain 
in weight after she returned home, her diabetes has been poorly 
controlled even with moderate doses of insulin. 

DiscussioiL — By these seven illustrative cases of obese 
diabetic patients, we have brought out the following facts: 
(1) weight reduction by means of a low-caloric diet in an un- 
complicated, adult obese diabetic patient will result in a fall 
in the blood sugar level to normal; (2) when an obese diabetic 
patient gains weight, there is an increase in the apparent se- 
verity of the diabetes; and (3) if a diabetic patient remains 
obese, complete control of the diabetes is difficult, even with 
large doses of insulin. 
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TABLE 7 

CisE MI E Tkl. Feuate, Whtee, Aged FirrY-rou^ Height SSI In'ches. 
totu. Weight: 129 Powcds, 15 Per Ce-vt CB-erd-eight 


tVotc. 


Weifibt, 

\b5. 


October 6, 1933 
CWober 27 
Nuxciiiber 3 
7>ectinber 8 

Mirch 2, 1934 

Joce S 

October 5 

Mtrch 25. 1935 

Septenber 13 
)i3taiT 10, 1936 
November IS 
llaich 5, 193i 

Septonber 17 
Ociobrr I 

Mirch 4, 193S 

September 20 
Jiaai3* 20, 1939 
JUicb 3 


14S 

140>6 

147 

146'4 

134 
146H 
151 K 
I47». 


150 

1501 

150 

1581; 

152 


■HI 

B 


Blood sugar, 
mj:. per 100 cc. 

B 

Carbo- 

hy- 

dratc. 


1— 



0 

notdone 

2S0 

MM 



0 

2.0 

249 

IMM 



0 

1.0 

209 

Bl 



0 

0 

150 

70 

130 


0 

0 

125 

70 

100 

1200 

0 

0 

18S 

70 

85 


0 

0 

258 

70 

85 


0 

0 

234 

70 

85 


0 

0 

181 

70 

85 

1000 

HM3-8 

0 

221 

70 

85 


10-0-10 

0 

ISO 

70 

130 


(15HM) 

ft.pos. 

217 

70 

130 


(20HM> 

0-8 

265 

70 

130 


(30HH0 

0 

223 

i 70 

120 


(32 HH) 

0 

154 

70 

120 


(32HM) 

1.0 

190 

4 70 

120 


(32HH) 

0 

180 

i 70 

120 


(34 HH) 

0 

200 


• Betreen these ttro visits to the Out^Patrent Deportment, the patient hod been admitted to the 
bspital because o{ precordial pain- The vreicht loss in the hospital was obvioush* doc to doser dicto^- 
Kperriska than iras possible when the patient was at home. Her diet in the hospital was: protein, 
70 Get; caibohydrate, 125 Gm.; fat, to make 1000 calories, until JaijuaJ 7 15, 1934. From thtt on It 
70, caibohydrate IZO, 1500 calorits. ‘VTith the loss in weisht from 146 pounds to 134 
IW3EUS, the blood su^ar fell to nonnaL 


Aside from its bad effect on the diabetes, obesity in these 
patients is undesirable for other reasons: The adverse effects 
of obeaty on such degenerative processes as hjpertensive car- 
diovascular disease and osteo-arthritis are ■well kno'wn. Since 
Bright reduction in itself is beneficial, and since it accom- 
plishes the same results as large doses of insulin, it seems to us 
to be the treatment of choice in the obese diabetic patient. 


TREATMENT OF THE THIN DIABETIC PATIENT 

Here the problem is the direct opposite of that of the fat 
diabetic. The thin diabetic must gain weight and usuaUy 
ne^ large doses of insulin to bring this about. The question 
ought be asked, what do we mean by a thin diabetic? That 
be answered roughly by stating that a diabeb'c is con- 
sider^ thin if he IS 15 per cent or more under the ideal weight 
or ^ age, se.v and height. By restoring the thin diahetic^o 
his his general health is also restored, alid come- 
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quently many serious and undesirable complications of diab- 
etes are avoided. 

As already mentioned, most thin diabetics need at least 30 
to 35 calories per kilogram of the ideal weight to bring about 
an adequate gain in weight. The protein requirement will vaiy 
considerably with the condition of the patient; however, be- 
tween % and iy» Gm. per Kg. should be available in the diet 
for the &duJt, and 1% to 3 Gm. per Kg. for the child. These 
patients require an amount of carbohydrate varying from 150 
to 300 Gm. per diem. The balance of the total calories is made 
up in fat. If the calculated diet does not result in a gain in 
weight after a reasonable time has been allowed for control of 
hyperglycemia and glycosuria, then by all means the total cal- 
ories should be increased until the patient shows a very definite 
tendency to gain weight. It should be emphasized that rule 
of thumb does not always apply. Each patient is an individual, 
and individual treatment is necessary. 

A word about the measurement of the diet by the patient: 
There seems to be a prevalent idea that all patients with severe 
diabetes should weigh their food. This is true for a certain 
small percentage, but in the main, it is not necessaiy; in fact 
in the long run the patient will cooperate better if he is not 
subjected to this great inconvenience. A strict adherence to 
household measures in most instances will suffice. This is es- 
pecially true since the introduction of protamine zinc insuh'n. 

Insulin: Kind, Amount and Distribution, — ^As to the 
kind of insulin, much may be said, but most diabetics will do 
well on protamine zinc insulin alone or with a small supple- 
mentary dose of unmodified insulin, leaving only a relatively 
small percentage who must use multiple doses of the unmodi- 
fied insulin. In certain patients the single dose of protamine 
zinc insulin must be supplemented by unmodified insulin to 
avoid either a glycosuria in the late morning or early after- 
noon hours resulting from too small an amount of protamine 
insulin, or the hypoglycemia seen so often in the early morning 
hours resulting from too large an amount of protamine insulin. 
The crystalline insulin appears to have no particular advantage 
over unmodified insuh'n in regard to prolonged or delayed ac- 
tivity. Regardless of whether the new or old type of insulin 
is used alone or in combination, the thin diabetic patient will 
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usually require large amounts to insure adequate control, that 
is, a normal fasting blood sugar, sugar-free urine throughout 
the twenty-four hours, and the maintenance of weight at or a 
trifle below the standard for the age, height and sex of the 
patient 

We shall now present illustrative cases, showing the meth- 
ods and results of treatment in various thin diabetic patients: 


Case "VIII. — This patient had a classical onset of diabetes 
in JanuaiA", 1938 (increased hunger, thirst and poljniria) and 
lost approximately 20 pounds in three months. Due to ex- 
treme nervousness associated with this weight loss, her basal 
metabolic rate was determined and formd to be normal. After 
four months of treatment she was markedly improved and her 
weight increased steadilj’’ to IIS pounds. Her course is shown 
in Table 8. 

TABEE s 


Case tTIL G. .A, Feiiaix, Whtee, Aged TsvEXTY-rotTK, Height 62 Ikches . 
Ideal Weigbi: 121 Povcts, 15 Pee Cext U.vdeeweight 


HH 

■ 

Diet. 


( 

1 

GVco-j 



■■■1 



Insulin. 

Blood lupir. 


tcm. 

Cal- 

ories. 


Juria. 1 

i 

mf:. per 100 cc. 

7, 1935 
Aliil U 

103 

S5 

150 

1620 

f20HK) 

4+ 

340 

102 

S5 

150 

1620 

(28HM) 

4+ 

240 

15 

IWfl 

85 

150 

1620 

1 

(30HH) 

6 

3-^ I 

210 

April 19 

105H 

55 

150 

1 1620 

1 

^^^-0-0 

3-1- 

205 

April 26 

105 ' 

S5 

150 

1620 1 

] 


2-}- ! 

19S 

iUy 3 

109 

85 

150 1 

1620 

i 


0 

96 

1 ; 

111 

85 

150 

1620 

1 


0 

106 

Jctt 1 

113 

85 

150 

1620 



0 

» 

174* 

Jirce 14 

116 

ss 

150 

1620 


1 ‘f 

0 

91 

S9 

150 


55 

ISO 

1620 


(38HW) 

0 

An^t 10 

117 

115 

55 

85 

150 

ISO 

1620 

1620 


«2V-0-0 

0 

0 







— 


87 


■n* talfcnt did not (cOcn, Iw dkt tor one day prentdinfi thii dctenninaljoo. 


This patient had an acute onset of diabei, 

height " norm 
raXr ina;i several veaT 

erent treatment— following a vague sort of dieta 
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restriction and ta k i n g 10 units of insulin night and morning, 
during which time he rarely saw a physician— he decided to 
check up on his general condition. In November, 1938, he was 
placed on a strict diet and took 25 units of protamine zinc in- 
sulin. The following week he developed a severe upper res- 
piratory infection, but refused to be hospitalized because he 
had been on a new job only a few days. The seriousness of 
the situation was carefully explained to him. For three weeks 
things progressed very poorly, as can be seen from Table 9. 

TABLE 9 

Case IX. A. Q., Male, White, Aged Twentv-nine, Height 71 Inches. Ideal 
Weight: 165 Pounds, 19 Per Cent Underweight 



Weight, 

lbs. 


Diet. 



Glyco- 

suria. 

Blood sugar, 
mg. per 100 cc. 

D^ie. 

Prt>- 

teim 

Carbo- 

hy- 

drate. 

Cal- 

oriei. 

ItLsolIa. 

November 20, 1938 

142 

85 

ISO 

2000 

(25H)-0 

4+ 

330 

November 24 

142 

85 

150 

2000 

(30KKI 

4 + 


November 28 

140 

85 

ISO 

2000 

(3JHM? 

4f 

2S6 

December 2 

I39H 

85 

ISO 

2000 

(40HM) 

4 + 

192 

December 7 

136 

85 

150 

2000 

(46HM) 

44- 


December 11 

135 

85 , 

150 

2000 

(52HM) 

4 + 

340 

December 14 

134 

85 

150 

2000 

(S6H>-0 

4+ 


December 18 

133 

85 

ISO 

2000 


4+ 

320 

December 23 

135 

' 100 

200 

2325 

(66WM) 

^66>-0-0 

2f 

78 

Ttnuary 3, 1939 

136 

100 

200 

2325 

if 

70 

17 

139H 

100 

200 

2325 

(66}-0-0 

0 

80 

Febnuiry' 7 

140 

100 

200 

2325 

(72}-0-0 

If 

160 

PebmMix 21 

143H 

100 

200 

2325 

l74y~O~0 

if 

140 

Match 14 

147 

100 

200 

2325 

hii-o-o 

0 

115 

April 4 

152H 

100 

200 

2325 


0 

96 

April 17, 1939 

155 

100 

200 

2325 

i74HH) 


100 


The upper respiratory infection did not subside until after the 
insulin was considerably increased. The blood sugar re- 
mained high, the glycosuria continued unabated and he lost 
weight at an alarmingly steady rate. When the upper respi- 
ratory infection subsided, the blood sugar came down to nor- 
mal, the urine became sugar free, and the weight showed a 
consistent upward trend. In accomplishing all this the diet 
had been increased to 2325 calories, and the insulin require- 
ment reached 74 units for twenty-four hours. 

Case X. — ^This woman came into the Clinic in a veiy 
marked state of undernutrition, but refused to enter the hos- 
pital. However, since she had no obvious complications she 
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, TABLE 11 

Case XT. L. S., Feaiale, Colored, Aged FoRty-itve, Height 65J Inches* 
Ideal Weight: 147 Pounds, 33 Per Cent Underweight 


Date. 

Weight, 

lbs. 

Fro- 

tcin. 

Diet. 

Carbo- 

hy- 

drate. 

Cal- 

ories. 

Insulin. 

Glyco- 

suria, 

Blood sugar, 
mg. per 100 cc. 

Septanber 28, 1937 


70 

150 

1400 

78 (total) 

4 + 

ill 

October 5 

9SH 

70 

150 

1400 

(36)-0-0 

1 + 

146 

October 17 


70 

150 

1400 

16-8-12 

0 

130 

November 11 

101 

70 

150 

1400 

(28)-0-0 

mm 


November 26 


70 1 

200 

2000 

(28h-0-0 



Juiiiiry 21, 1938 

99 

70 1 

200 

mio’jm 

(30)-0-0 

■■ 


February 18 


70 

200 

2200 

/30}-0-0 

■■ 


April 15 


70 

200 

2200 


mm 


June 17 

108H 

90 

! 200 

2200 

r32)-G-0 

■a 


August 26 

109H 

90 

' 200 

2200 

(34H>-0 



October 21 

111 

90 

1 200 

2200 

(24)-0-0 

mm 


December 16 

115 

1 90 

' 200 

2200 

hoy-o-Q 

0 


FcbruAiy 3, 1939 

114 

90 

200 

2200 

(30H)-0 

0 

148 

March 3 

117H 

90 

200 

2200 

(34)-0-0 

0 

123 

April 14 

121 

90 

200 

2200 

(32H)-0 

0 

118 


Comment , — With moderate doses of insulin, and a diet 
furnishing 33 calories a day per Kg. of ideal weight, the diab- 
etes of this very undernourished patient has been well con- 
trolled and she is gaining weight slowly but steadily. 

SAMPLE DIETS 

In order to give a clearer idea of the diets we are prescrib- 
ing for fat and thin diabetics, we are tabulating a typical low- 
caloric diet for a fat diabetic patient, consisting of protein, 70 
Gm.; carbohydrate, 100 Gm.; fat, 58 Gm., and totaling 1200 
calories. A typical high-caloric diet for a thin diabetic patient 
consists of; protein, 85 Gm.; carbohydrate, 200 Gm.; fat, 
118 Gm.; and totals 2200 calories. A list of the various vege- 
tables and fruits used in these diets is included. These are 
grouped according to the percentage of carbohydrate they con- 
tain. 

We want to emphasize again that, while these two diets 
are fairly representative, each patient presents a different prob- 
lem and individual diet prescriptions are essential. 
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Did Conlaining P < 5 * 5 , F llS, C 200, Cdories 2200 


Food Gm. 

BrcaHasi 

12% frait 100 

tggs 100 

Cereal, cooked 120 

Bread 60 

Milk 120 

Coffee cream ( 20 %) 60 

Butler 15 


Appnisiinate 
Hous^old Pleasures 

1 medium orange 

2 

icup 
2 slices 
icup 
Icup 

1 le^’el tablespoonful 


Calorics 


lunch 

Meat 

3% ^•egetable 
1 S% fniit 
Bread 
imk 

Coffee cream 
Butter 


30 1 ounce (1 medium lamb 

chop) 

300 3 servings, i cup each 

65 § medium b annnq 

60 2 slices 

240 1 cup 

60 \ cup 

15 1 IcA'el tablespoonful 


Dinner 

Meal 

3^ vegetable 
^-'c^'egclable 
vegetable 
^/c fnut 
Bread 
Mnk 
Coffee 

cream 

Butter 


45 

100 

100 

100 

135 

30 

120 

60 

15 


li ounces (small ham- 
burger) 
i cup 
1 cup 

1 m^um potato 
^ grapefruit 
1 slice 
i cup 
I cup 

1 le^•el tablespoonful 
Total 


fruit 

Eggs 

cooked 

^ce cream ( 209 ^,) 


^milk 

Butter 


Diet Containing P 70, F SS, C 100, Calorics 1200 

Approximate 
Hous^old jMeasures 


Gm. 


100 

100 

120 

120 

20 


300 

65 

240 

15 


1 medium orange 

i cup 
i cup 

li tablespoonsful 


simaji narr 

burlier) 

3 sei™gs (i cup each) 
t medium banana 
Icup 

1 level tablespoonfui 


' p. 

F. 

c. ■ 



12 

14 

10 


3 


16 

6 


32 

3.5 

5 

6 

2 

12 

2 


13 


28.5 

40 

68 

7 

5 


6 


9 



12 

6 


32 

7 

10 

12 

2 

12 

2 


13 


25 

40 

67 

10,5 

7.5 


2 



3 


9 

5 

1 

18 



12 

3 


16 

3.5 

5 

6 

2 

12 

2 


13 


29,0 

38.5 

~66 

85.5 

ns.5 

201 

1200 




Calories 


F. 

C.^ 



12 

14 

10 


3 


16 

3.5 

5 

6 

. 7 

4 

.7 

21.2 

19 

84.7 

10.5 

7.5 


6 


9 



12 

/ 


12 


13 


*^.5 ' 


“sF" 
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Vinner 


Meat 

75 

2i ounces (1 average 






sHce roast beef) 

17.5 

12.5 


6% vegetable 

100 

icup 

2 


6 

9% vegetable 

100 

i cup 

3 


9 

9% fruit 

135 

1 grapefruit 



12 

Skim milk 

120 

i cup 

3.5 


6 

Butter 

. 10 

2 ]c^'cI teaspoonsful 


8.5 



26.0 21.0 33 


Total 70.7 60.5 100.7 


The Carbohydrate Percentage of Common Fruits and Vegetables 


3 per cent 6 per cent 

Vegetables Vegetables 

Asparagus, fresh or Beans, scarlet runner 

canned Beans, snap 

Beans, green, wax, Beets, canned 

fresh or canned Chives 


Beet greens 

Broccoli 

Cab^ge 

Cauliflower 

Celery 

Chard 

Cucumbers 

Endive 

Lettuce 

Mustard greens 
Radishes 

Sauerkraut, fresh or 
canned 
Spinach 

Squash, summer 
Tomatoes, fresh 
canned 
Turnip tops 
Watercress 


CoZIards 

Dandelion greens 

Eggplant 

KohlraH 

Okra 

Peppers 

Squash, winter 

Tomato, pureed, caimed 

Turnips 

Fruits 

Blackberry juice 
Muskmelon, including 
cantaloups and honey- 
dew 

Strawberries 

Watermelon 


9 per cent 
Vegetables 
Artichokes 
Beets 

Brussels sprouts 

Carrots 

Ozuons 

Peas, very young 
Peas, cann^ 
Rutabagas 

Fruits 

Blackberries 
Cranberries 
Currants 
Grapefruit 
Grapefruit juice 
Lemons 
Lemon juice 
Loganberry’ juice 
Tangerines 


Fruits 

Rhubarb 


12 per cent 
Vegetables 

Beans, lima, canned 

Fruits 
Apple juice 
Apricots 
Cnerrics, sour 
Oranges^ 

Orange juice 
Peaches 
Peach juice 
Pineapple 

Pineapple juice (fresh) 
Plums (exduding prunes) 
Raspberries 


15 per cent 
Vegetables 

Com, green, very^ young 

Parsm'ps 

Peas, medium 


Salsify 


Fruits 

Apples 

Blueberries 

Grapes 

Pears 


tS per cent 
Vegetables 
Beans, baked 
Beans, kidney (red) 
cooked 
Com, canned 
Potatoes 

Succotash, canned 
Fruits 

Cherries, sweet 
Crabapplcs 

Grapejuicc, unsweet- 
ened 
Bananas 
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SUMMARY 

We have attempted to show the differences in the treat- 
ment of fat and thin diabetic patients. These differences are 
summarized below, and other cases besides those given pre\d- 
ously are included. It should be emphasized that these re- 
sults are t\T)icaI of results obtained in a larger number of over- 
weight and underweight diabetic patients who have cooperated 
in following the prescribed treatment. 
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DIABETES MELLITUS IN CHILDHOOD AND 
ADOLESCENCE 

Diabetes mellitus in childhood and adolescence differs in 
several important aspects from the disease in adults; 

1. ^ The onset is abrupt and violent. Joslin’^ has analyzed 
the histories of a series of diabetic children and has been able 
to date the onset of the disease within a period of two months 
10 44 per cent of the cases in his clinic. 

2. It IS a more severe disease than it is in adults. All chil- 
oren suffering from diabetes require insulin.- »• = Of our 
0 t patients, only 2S to 35 per cent require insulin.® 

‘ is usually progressive. “Growth and de- 

account for progress in severity of diabetes in 
Et quantities of food are demanded, greater 

takes nla^ ’• activity of the reproductive glands 

anterior pituitary besides 
P dmg ^owth, it may also furnish a diabeUc substance »• 

There I f ^<^bile in children than it is in adults 

ISIS 


In 
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series of 553 children from the George F. Baker Clinic, 39 per 
cent gave a family history of diabetes; 44 per cent of the Jew- 
ish children in the same series were considered to be “heredi- 
tary diabetics.”^ 

7. It is uncommonly preceded ‘by obesity or degenerative 
changes, which often foreshadows the onset of diabetes in 
adults.® 

8. There is more difficulty in maintaining a strict dietary 
regulation in children than in adults.® 

The following case illustrates how these differences mani- 
fest themselves clinically in a child suffering from diabetes 
melfftus: 


Oa50 I. — G. a white female aged fourteen years. Weight 123 pounds 

(S5.9 KgO, height 66 inches (167.6 cm.). 

The patient wns first admitted to the Pennsyivania Hospital on Fehniao'^ 
19, 1934, when she eight years of age. She had enjoyed good health 
until three weeks before admission when there was such a marked inaeasc in 
the frequency of urination that within two weeks she was voiding every twenty 
minutes, day and night. She also developed a ravenous appetite and a great 
thirst. “The urine was syrupy and, when it dried on her clothing, left a 
crisp area.^’ She lost 8 pounds in two weeks and at the time of admission 
weighed 60 pounds (27.2 Kg.) and measured 54 inches (137 cm.) in height. 
None of her relatives had diabetes. 

The child v^as tail and thin and lay comfortably in bed in no apparent 
discomfort. Her face was flushed and her skin and mucous membranes were 
dry. There was a slight odor of acetone on her breath. Respirations were not 
increased either in rate or depth. Her tonsils were enlarged and inflamed. 
No further significant abnormalities were noted on physical examination. 

Her urine was concentrated (specific gravity 1.045) and completely re- 
duced Benedict's solution. Acetone and diacetic add were present. The blood 
sugar was 230 mg. per 100 cc. and the carbon dioxide combining power of the 
blood plasma was 38 volumes per cent. 

The foUoufng diet was prescribed: Carbohydrate 1 10 Gm.; protein 45 
Gm.; and fat 53 Gm. (1100 calories). This was dirided into three equal 
meals. Four injections of unmodified insuUn a day (16 vnits before breakfast, 
14 units at 11:30 ajn., 16 units before dinner, and 10 units at midnight) were 
required to control the glycosuria, ketonuria, and h>perglycemia. 

Before the patient left the hospital the diet W'as increased to 1500 calorics 
because of her failure to gain weight. It has been altered frequently during 
the five years she has been under our care in the clinic and the hospital 
(Table 1). One admission was necessitated by a mild dietarj' Indiscretion, 
which resulted in ketosis, and three were for readjustment to new forzns of 
insulin and for further investigation. She has attended the clinic at intervals 
of from one to three weeks during this entire period (Fig. 92). 

The record of this girl’s first five years as a diabetic pa- 
tient illustrates seven of the eight ways already mentioned in 
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which juvenile diabetes differs from the disease in adults. A 
fanuly historj^ of diabetes is lacking, but one of her immediate 


TABLE 1 

ObTAIKED EROil THE, RECORD IX CaSE I AT IXTERVALS OF THREE ^tOXTBS 
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family may yet develop diabetes as it is not tinusual for tbe 
isease to appear in the child before it is noted in the parent." 
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Fig. 92. — Photograph of G. D. (Case I) taken June 2, 1939, five and one- 
half years after the onset of diabetes. It may be noted that she is a wcD 
developed and well nourished girl of fourteen ^though she requires 170 units 
of insulin a day to control her diabetes. 

DIAGIfOSIS 

Many authors have stressed the difficulty of making a 
diagnosis of diabetes mellitus in childhood.**' ^Wten 

the first recognition is made in chemical coma, and the younger 
the patient the more striking is the fact.”^^ The s3miptoms of 
juvenile diabetes are in most cases the classical polyuria, poly- 
dipsia, polyphagia, and loss of weight. In infancy the disease 
is rare, but the possibility of diabetes mellitus should be re- 
membered in any thirsty and marasmic baby. 

The diagnosis of diabetes is made on the basis of a per- 


1519 


DIABETES AIELLrrUS Es* CBUJDHOOD 

sistent glycosuria and hjTJerglycemia. Some authors Relieve 
that a level for-the fasting blood sugar above 140 mg. per 100 
cc. indicates diabetes."- The disease in chUdhood is usually 
50 severe, however, that no artificial yardstick is necessarj^ to 
make a diagnosis. Sugar in the urine of a child should not 
be dismissed Ughtly. Joslin* found that of a group of children 
showing sugar in Ae urine, 80 per cent had true diabetes and 
only 0.9 per cent had renal gljmosuria. The final diagnosis 
rests upon the level of the blood sugar. Sugar tolerance tests 
are rarely necessary, but they are indicated if the urine con- 
tains sugar and random determinations of the blood are nor- 
mal. Vvliite" found that the normal child tolerated 1.8 Gm. 
of dextrose per Kg. of body weight, and we have adopted this 
value for our test dose. 


TREATMENT 


Just as the disease in childhood differs in several important 
aspects from the disease in adults, so the treatment must be 
i-aried to take accoimt of these differences. 

The essentials of correct treatment are insvliu, diet, exer- 
cise, and education. The treatment should be so conducted 
that the following standards for controlled diabetes are ful- 
filled; 

1. Adequate nourishment. 

2. A level of the blood sugar below 200 mg. per 100 cc. 

3. Glycosuria less than 10 Gm. of glucose in twenty-four 
hours. 


4. Cholesterol content of the blood below 230 me. ter 
100 cc. 

5. A normal psychologic adjustment and development. 

The first four criteria are generally agreed upon, but the 

last is equally important and is frequently neglected. 

To attain these desired results two phases of treatment 
must be considered; (1) initial adjustment, and (2) periodic 
readjustment to allow for growth and development. Further- 
more, one must contend with the greater physiologic and emo- 
bonal instability- of the child. “There can be no pattern of 
hratraent applicable for all cases. There can be no constant 
pattern for the same patient day in and day out, for the regi- 
men of the indi\ddual day governs the diabetic schedule.”^ No 
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general diet can be given for a particular age, nor can the 
amount of insulin be estimated for a particular weight.^^ 

The following program may be used as a basis for starting 
treatment. Frequent adjustments will have to be made to suit 
the individual patient. The initial treatment of children should 
be carried out in the hospital. This period of institutional care 
is important, for it not only supplies the facilities for adequate 
investigation, but it allows for a period of supervised instruc- 
tion. The education of the child is one of the primary prin- 
ciples of treatment. 

Diet. — ^The diet is relatively constant in comparison with 
the other factors in the management of a diabetic child. The 
standard or optimal nutritional requirements for a child have 
been estimated by Stem,^° who found that the following quan- 
tities were consistent with normal health and growth: 


Protein . . , 2 to 3 Gm, per Kg. of body weight a day 

Fat 2 to 3 Gm. per Kg. of body weight a day 

Carbohydrate . 6 to 10 Gm. per Kg. of body weight a day 


Calculations should be made on the basis of the ^'ideaF^ or 
average weight for the height and age rather than for the 
actual weight. Several tables are available for reference.^® 

If we had used these figures to compute a diet for G. D. 
(Case I) when she was first admitted to the hospital, our pre- 
scription would have called for 80 Gm. of protein, 80 Gm. 
of fat, and 240 Gm. of carbohydrate. When we compare this 
diet with the one prescribed in 1934 for this patient (45 Gm. 
of protein, 53 Gm. of fat, and 110 Gm. of carbohydrate), we 
find that the present diet is more liberal. This difference is in 
accord with the change in diet prescriptions which has tahen 
place during this period. The plea for more liberal diets was 
initiated by Sansum and others in 1926.^® Physicians were 
reluctant to change from the diets high in fat and low in carbo- 
hydrate which were aimed at undemutrition, and which formed 
the basis of the treatment of diabetes before the advent of 
insulin. In the last ten years carbohydrate allowances have 
been gradually increased until the pendulum has swung in the 
other direction and some authors now recommend the so-called 
^Tree diet.^^^® We do not subscribe to the use of the “free 
diet’' since it introduces another variable into an already diffi- 
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cult problem. We also deprecate the use of diets aimed at 
undemutrition or to undue restricUon of the carbohydrate al- 
loirance in the treatment of juvenile diabetes. 

The “high carbohydrate diet,” "which ma}^ arbitrarily be 
defined as a diet containing more than 200 Gm. of carbohy- 
drate per dicni, has the following advantages: 

1. It is less expensive. 

2. It is more palatable. 

3. It approximates the average Anierican diet so that all 
the members of the family may partake of it. 

4. There is less temptation for the child to indulge in for- 
bidden food. “Diabetic children cannot be expected to adhere 
to inadequate diets.” 

5. The more nearly normal diet has a beneficial psycho- 
logic efiect on the child. 

6. H\q)oglycemia is less frequent. 

7. The liberal allowance of carbohydrate with the high 
antiketogenic factors decreases the incidence of ketosis. 

8. There is a greater efficiency’’ in the utilization of in- 
sulin."^'^ 

9. Hy^jercholesterolemia occurs less frequently.” 

Menus, calculated from the diet prescription, contain foods 

which are easily available and palatable. This calculation is 
usually done by the dietitian, but, with the help of standard 
tables for food values^^ and a little simple arithmetic, the menu 
may be constructed by the physician. The patients are taught 
to do this before they leave the hospital. The foods selected 
should contain an adequate supply of the \dtamins and essen- 
tial minerals. 


The number of meals and the proportion of the daily diet 
allowed at each meal are specified in each diet prescription. 
This last aspect of the dietary^ is important. In the absence 
of complications the meals should correspond with the familv’s 
meal hours. The diet is dmded so that one fifth of the total 
^ allowed for breakfast with two fifths for lunch and two fifths 
for dinner. If ‘^buffer meals’’ are required, 30 Gm. of carbo-' 
uydrate are taken out of the total diet and given, 10 Gm in 
the middle of the morning, 10 Gm. in the middle of the after 
noon and 10 Gm. at bedtime. During the course of an inter- 
current acute or chrome infection or complicaUons requirina 

VOL, q6 
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surgical treatment, the diet is divided into equal feedings, 
which are equally spaced throughout the twenty-four hours at 
four- or six-hour intervals. 

This method, ‘^the equal division and distribution of the 
diet and insulin/^ suggested by Duncan, Fetter, and Dur- 
kin^^’ 24 treatment of these complications in adult diab- 

etic patients, has proved to be of value in the treatment of 
children. 

InstdilL — ^All authorities agree that children suffering from 
diabetes require insulin, and preferably continuously from the 
day the diagnosis is made.-* ®* '^* 

In the presence of acute complications we employ the 
quick-acting unmodified insulin or zinc insulin crystals in solu- 
tion.* This is used in conjunction ^vith the equal division and 
distribution of the diet. When the complication is corrected 
and the diabetes is controlled, the diet is changed to regular 
meals and the slow-acting protamine zinc insulin is used to 
replace the unmodified insulin in whole or in part. The trans- 
fer from four injections of unmodified insulin \vith four equal 
meals to one injection of protamine zinc insulin or to a com- 
bination of protamine zinc insulin and unmodified insulin is 
carried out in the following rnanner: 

The total daily dose of unmodified insulin needed to con- 
trol the diabetes is divided by five, and three fifthsf is given 
as protamine zinc insulin in the morning before breakfast 
The remaining two fifths are now divided into thirds, and two 
thirds of the two fifths are given as unmodified insulin with 
the morning dose of protamine zinc insulin, the remaining third 
is given as unmodified insulin before the evening meal. This 
is a very rough guide and further adjustments are almost al- 
ways necessary. The evening dose of unmodified insulin is 
usually dispensed with after a few days by gradually reducing 
the dose and adding it to the morning injection in the fonn of 
protamine zinc insulin. Most children require both the un- 

♦Thc action of zinc insulin crystals in solution (crystalline insulin) cor- 
responds so closely to the action of unmodified insulin that they may be used 
interchangeably.® 

t If three fifths of the total dose of unmodified insulin is more than 40 
units, it is safer to employ two fifths instead of three fifths with one third of 
the remainder as unmodified insulin in the morning and another third at night. 
The dosage is then modified depending on the result of the tests. 
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modified and the protamine zinc insulm, which are given as 
separate injections before breakfast-®* 

Exercise. — Juvenile diabetic patients are encourage to 
take normal exercises and to enter into all the usual activities 
of life. This not only improves their general, health and psy- 
chologic adjustment to their disease, but tends to lower their 
requirements for insulin. H}q)oglycemia is the only danger 
associated with exercise if the diabetes is controlled, and the 
risk is proporfional to the severity and duration of the exercise. 
Hypoglycemia can be avoided by decreasing the dose of insulin 
before unusual exercise or by adding extra carbohydrate. This 
slight inconvenience to the patient is far outweighed by the 
benefits derived from aDowing the child to indulge in the nor- 
mal acti\dties of childhood. Every effort is made to prevent 
the diabetic child from developing a feeling of inferiority. 

Education — ^The treatment of the disease is relatively 
simple, but the treatment of the child may be exceeding^ diffi- 
cult. If this difficulty is to be surmoimted, the child must be 
educated to live happily with his diabetes. Two weeks 
or more in the hospital are required to carr^’’ out the initial 
adjustment for a child. During this period the child receives 
a basic education concerning the disease and, at subsequent 
\isits, the instruction is continued. The child and the parents 
are instructed in the preparation of the diet, weighing, substi- 
tutions, and the changes necessary" for increased exercise or 
periods of mild iUness when the child is confined to bed. Chil- 
dren over ten years of age are taught to take their insulin 
under the supervision of the parent or nurse. The\’' are taught 
the simple tests of the urine, the test for glucose, acetone, and 
diacetic add. They are also taught to recognize the sjinptoms 
of hypoglycemia so that severe reactions may be avoided, 

COMPLICATIONS 

Tht compUcations of juvenile diabetes may be convenientlv 
QiMded into: 

1. The acute or direct complications: 

(a) H3q)oglycemia 
{b) Coma 

2. The chrotdc or indirect complications: 

(a) Lowered resistance to infection 



(b) Pseudo dwarfism 

(c) Premature arteriosclerosis 

(d) Juvenile cataract 

(e) Metabolic disturbances of the skin — 

1. Xanthoma diabeticorum 

2. Necrobiosis lipoidica diabetica 

3. Xanthosis 

(/) Hepatomegaly 

(g) Dental caries and pyorrhea 

Hypog'lycemia. — ^Hypoglycenuc reactions occur when the 
blood sugar level falls too low or when the fall is too rapid. 
When protamine zinc insulin is used the fall in the blood sugar 
level is slow and a lower level is reached before symptoms 
appear. The most common time for “protamine reactions” is 
in the early hours of the morning. The severity of the re- 
actions at this time are due to the fact that the patient, during 
sleep, has failed to recognize the warning symptoms and also 
because it is the longest period without food. 

The symptoms of hypoglycemia vary greatly but are usu- 
ally fairly constant for the individual patient. Some of the 
usual symptoms which have been noted are: 

1. Dull intractable headache 

2. Gnawing epigastric pain^® 

3. Listlessness 

4. Excitability or unruliness 

5. Character or personality changes (“The quiet child or 
the child in tantrums”^) 

Hypoglycemic reactions are promptly corrected by giving 
carbohydrate by mouth if the patient is conscious and by vein 
if unconscious. Fifty per cent dextrose is the solution of 
choice for intravenous administration and 20 cc. of the solution 
is usually adequate. This replaces the needed carbohydrate 
quickly and tends to combat the cerebral edema which may 
occur in severe hypoglycemic reactions. 

Coma. — This dreaded complication is still the most com- 
mon cause of death in children suffering from diabetes/ For- 
tunately it occurs less frequently since the advent of protamine 
zinc insulin and the introduction of more liberal diets. 

The treatment of coma in the child, as in the adult, is 
aimed at the correction of the ketosis in as expedient a manner 
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as possible. The insulin is given early and in repeated dosK. 
The amount depends upon the sh:e and age of the child, me 
severitj' of the coma, and the duration of diabetes. Protamme 
in<;tilin has been us^ successfully in the treatment of coma, 
but at the present time, particularly in the treatment of coma 
in children, it is safer to rely upon the quick-acting unmodified 
insulm. 

A safe rule to {ollow in the treatment of coma is to keep 
the blood sugar level above 200 mg. per 100 cc. and the urine 
orange-colored to Benedict’s test until the plasma alkali re- 
serve is above 40 volumes per cent or the urine and plasma 
are free of ketone bodies. If the insulin is given too rapidly 
vrithout sufficient dextrose, the child may become hypoglycemic 
before the ketosis is corrected. 

The intravenous administration of fluids to children ma}’' 
present a difficult problem. Several methods of administration 
have been devised.*®' The apparatus vrhich vre employ 
has proved satisfactor}^ for this purpose.** 

^lost children respond promptly to treatment vrith insulin, 
fluids, gastric lavage, salt and dextrose, but in the presence of 
a depressed renal function, administration of buffered sodium 
lactate (Hartman’s solution) may be a valuable adjunct.*^ 
The mortality from diabetic coma for children treated in the 
hospital is almost zero.^^ The mortality is distinctly greater 
for each succeeding decade.** 

Infections. — For some reason not yet understood there is 
a lowered resistance to infection in diabetes mellitus. Many 
attempts have been made to determine the nature of this low- 
ered resistance but no satisfactor}’' explanation ha s been 
fo^d.*^ Suffice it to say that a lowered resistance to infection 
exists in these patients and even the most trivial infection has 
a profound efiect on the severity of the diabetes. Almost any 
egree of abnormal health in the juvenile patient must be con- 
sidered an emergency because slight deviations from the nor- 
mal may precipitate acidosis and coma even in a patient whose 
^ labetes has been well controlled. In the presence of a mild 
infection this change may take place in from twelve to twenty- 
tour hours. For this reason the children and their parents are 
instructed to notify their family doctor or to report to the 
clinic immediately in case of illness. 

VOL. 
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The incidence of tuberculosis is higher in children suffering 
from diabetes than it is in the general population and is fre- 
quently seen in patients who have been in diabetic coma.^' ’’ ” 
Himsworth®® concluded, however, that if the diabetes is prop- 
erly controlled, these patients are no more liable to develop 
pulmonary tuberculosis than nondiabetic subjects. 

If the child is running a fever, the equal division and dis- 
tribution of the diet and insulin is employed to control the 
diabetes until the temperature returns to normal. 

Pseudo Dwarfism. — This infrequent complication of ju- 
venile diabetes has an insidious onset. It was first thought to 
be due to undernutrition, and that the only treatment neces- 
sary was an adequate diet.® Since the work of Houssay,” 
Long,^°- Lukens,^® Young'*® and others, the relationship be- 
tween juvenile diabetes and abnormalities of the anterior lobe 
of the hypophysis has been more closely investigated. It is 
now believed ^at dwarfism associated with diabetes mellitus 
results from a functional hypoactivity of the hypophysis, 'with 
a lack of the growth hormone, and that undemutrition plays a 
secondary part. 

Dwarfism does not precede the onset of diabetes. IVhite® 
has data, obtained within the first year of the onset in thirty- 
six cases, and these indicate that the patients were typical, tall 
diabetic children. “Dwarfism was not recognized as a rule 
until the fifth year of diabetes.” At the onset of diabetes the 
child is on the average 2 inches above the standard height for 
the age. These children grow a little, so that retarded growth 
is not evident before the fifth year. This will serve to empha- 
size the importance of checking the annual rates of growth as 
well as the deviations from the standards. 

Treatment comprises an abundant diet and careful control 
of the diabetes. One of the extraction products of the anterior 
pituitary gland which contains large amounts of growth 
hormone should be given. The administration of “growth hor- 
mone” (Antuitrin G) has been followed by increased growth 
in those patients treated before the closure of the epiphyses 
was complete.®' 

The following case will illustrate this complication of juve- 
nile diabetes; 
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r«Rfl IL— T T a white male, aged tu’enty-four years, was fii3t seen by 
os ta rn? whenheVas admitted to the hospital because f ^ “ 

He de^•doped diabetes in 1923 sehen he was mne 

of the 01 ^ he was a wen-des'doped cMd and for the , 

diabetes remained well controlled. A restricted diet w^ p j. j. 

recdced a small dose of insuUn. In 1925 he was admitted to 
pital in diabetic addosis. Two years later (192/) he was ^ 

Le hospital in a profound hs-poglycemic reaction. He 

care of his fanuly doctor until 1932. During this peroid he suffer^ fr^u^t 
h>poglyceinic reactions. He was treated in the diabe c c o 
hospital from 1932 to 1937, and on one occasion was adnutted for rradjus - 
meat of the diet and insulin. He was subject to frequent hj-poglyremic reac- 
tions, and his blood sugar level fluctuated widely frorn 30 to SOO mg, ^ 
100 cc. His diet was restricted to less than 1200 calones a day during this 



Fig, 93, — C. J. (Case II). Photograph taken in 1937, fourteen years after 
the onset of diabetes ; age twent>'-{our years, weight 104 pounds (46 Kg.) , and 
boght 58 inches (147 cm.). The stature and bodily contour are illustrative of 
the type of dwarfism assodated with diabetes mellitus. 


period and he failed to gain in height after he reached the age of fourteen 
years. 


When admitt^ to the hospital in 1937, he weighed 104 pounds and was 
webes tall (Fig. 93). He was well nourished but had the appearance of 
* ^ rounded; his hair was fine and 

\ht e 3 'cs were normal, and there was no evidence of peripheral arterio- 
^croas. A normal roentgenogram of the skull and aeBa turcica was obtained, 
skeleton showed the epiphyses of the long bones to be 
, meUboHc rate was plus 13 per cent Desiccated th>Toid 
and whole pituitary' substance had been administered before that time, 
roentgenographic eridence of dosed epiphyses this form of 
inerapj' vras discontinutd. 


JS <50 Kg.) and measures 

J8 inches (147J cm.) in height. His diabetes is weD coined. IbT^t 
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contains 175 Gm. of carbohydrate, 80 Gm. of protein, and 86 Gm. of fat 
(1800 calories). He is taking 20 units of protamine zinc insulin and 22 units 
of unmodified insulin every morning. 

The history of this boy^s illness and the physical character- 
istics which he portrays are typical of the type of dwarfism 
associated with diabetes. It may also be observed that this 
type of dwarfism resembles pituitary infantilism (Fig. 93). 

Premature Arteriosclerosis, Juvenile Cataract, Xan- 
thoma Diabeticorum and Necrobiosis Lipoidica Diab- 
etica. — ^These are all unusual complications of diabetes in 
children and fortunately are becoming more infrequent with 
the better control of diabetes resulting from the use of prota- 
mine zinc insulin and diets containing moderate amounts of 
carbohydrate and low in fat. 

It is now believed that this group of complications results 
from hypercholesterolemia" and, for this reason, a blood cho- 
lesterol below 230 mg. per 100 cc. is included in the standards 
for the control of diabetes. These complications are seen in 
children itx whom the diabetes has been inadequately con- 
trolled. 

Xauthosis. — This results from the faulty utilization of 
carotene by diabetic children. Heymann'*'* performed carotene 
tolerance tests upon normal and diabetic children and demon- 
strated its faulty utilization in the diabetic children. The 
condition may be corrected by excluding from the diet vege- 
tables of high carotene content, notably carrots and spinach, 
and suppl)nng Vitamin A in the form of cod or halibut liver oil. 

Hepatomegaly, — ^This complication of diabetes in chil- 
dren has recently been investigated at the New England 
Deaconess Hospital."*^ Hepatomegaly is usually associated 
with other complications of poorly controlled diabetes and is 
thought to be due to gross fatty infiltration of the liver. With 
the better control of the diabetes which results from the use 
of protamine zinc insulin, this complication is frequently al- 
leviated.^^ 

Dental Caries and Pyorrhea. — These conditions are in- 
frequently found in healthy children but are commonly asso- 
ciated with juvenile diabetes. The presence of dental ^ries 
and pyorrhea in young children should lead the dentist to 
suspect the possibility of unrecognized diabetes. Treatment 
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consists of the control of the diabetes and adequate dental 
care. 

SUMMARY 

1. Diabetes mellitus in childhood and adolescence differs 
from the disease in adults in its mode of onset, seventy, pro- 
gression, lability, endocrine relationships, hereditaiy^ incidence, 
association with degenerative changes, and management. 

2. The treatment must be varied to take account of these 
differences and should be so conducted that the child is ade- 
quately nourished. The level of the blood sugar should be 
maintained below 200 mg. per 100 cc., and less than 10 Gm. 
of glucose should be lost in the urine each da 3 ^ The cholesterol 
content qf the blood should be kept below 230 mg. per 100 cc. 
There should be a satisfactor}^ adjustment to the disease. 

3. Liberal diets and the use of protamine zinc insulin in 
conjunction with unmodified insulin have greatty improved the 
treatment of juvenile diabetes. 

4. The complications of diabetes in childhood are numer- 
ous, but with improved treatment they are less frequently seen. 

5. Two cases of juvenile diabetes are reported: The first 
illustrates the important differences between juvenile and adult 
diabetes; the second, diabetic dwarfism. 
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There are few greater emergencies in the practice of medi- 
cine than the acute complications of diabetes mellitus. Three 
problems confront the physician: first, the change in the char- 
acter of the diabetes as a result of the complication; second, 
the management of the complication, and third, the proper 
c\’aluation of and the institution of appropriate measures to 
combat the influence which the diabetes has upon the compli- 
cation, and vice versa. 


A fatalistic attitude stfll exists toward diabetic patients 
sufiering from acute complications. This attitude must be 
destroyed before these patients will receive adequate treat- 
*^ent. It is difficult to instill optimism where pessimism has 
^ed for centuries. The younger phj’sicians and surgeons 
a more efiective equipment than their older colleagues 
^d for the management of these patients, hence their ap- 
proach is more courageous. This does not mean that con- 
servative judgment is no longer necessary, but it does mean 
lhat diabetic patients now, more than ever before, are beinff 
^ven the same opportunities to recover from acute iUnes.p! 
lhat patients without this disease have enioved It u 
loo strongly emphasized that with the diabetes' pronerlv I 
trolled there need be no fear to carrj^ out anv procX? 
would be indicated if the patient did not sufe from^; S 
It IS true that arteriosclerotic heart disease is nrp, i 
older diabetic patients and that this increafe? 
surgical inteiA'ention. This increased risk 
ated and it is no excuse for allowing a paUent tb 
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of necessary surgical intervention merely because he has 
diabetes. 

All diabetic patients sooner or later are subjected to one 
or another acute complication. These may be classified in 
general terms as follows: (1) infections; (2) acute complica- 
tions arising as a result of degenerative changes; of these, 
gangrene of the extremities and occlusion of the coronary ar- 
teries are frequently encoxmtered; (3) conditions requiring 
surgical intervention; (4) ketosis; and (5) pregnancy. These 
complications are the common causes of death of diabetic pa- 
tients. Their occurrence may be quite independent of the 
diabetes, such as an acute appendicitis, or their origin may be 
more directly related to the diabetes, as in the case of gangrene 
or carbuncle. In consequence of this relationship the latter 
are largely preventable by the proper control of the uncompli- 
cated diabetes. 

It is our purpose, in this clinic, to deal with three of the 
most common acute complications of diabetes in the order of 
their frequency. These are acute infections, conditions requir- 
ing surgical intervention, and ketosis. These will be dealt with 
individually, though it is obvious that all three may occur 
simultaneously in the one person. A patient seen recently il- 
lustrates this frequent combination of complications. He suf- 
fered from an acute appendicitis and became ketotic as a result 
of the infection. 


ACUTE INTECTIONS 

It is well known that an acute infection in a diabetic sub- 
ject precipitates a hyperglycemia and ketosis, which may prog- 
ress rapidly to coma. The action of insulin becomes impaired 
and under these conditions very large doses are often required 
to control the diabetes. 

Why infection makes the diabetes more severe is not, as 
yet, clearly imderstood. Probably a number of factors are 
involved. Weiland (1913) and Gieger (1925) observed that 
fasting non-diabetic subjects developed hyperglycemia during 
the period of rising temperature in febrile conditions. This 
hyperglycemia disappeared when the temperature returned to 
norm^. Williams and Dick (1932) found that glycosuria oc- 
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curred in 41 per cent of normal individuals during the course 
of acute infections, and Schmidt, Earland and Bums (1934) 
have demonstrated a temporarily impaired glucose tolerance in 
non-diabetic patients suffering from pyogenic infections. The 
effect of infection on the level of the blood sugar is not, there- 
fore, a peculiarity confined to diabetic subjects but tends to 
occur in normal individuals to a milder degree. A hitherto 
^latent diabetes” 'will often manifest itself as a moderately 
se\^ere diabetes during the course of an acute or chronic in- 
fection. The enormous doses of insulin which maj’’ be required 
by a diabetic patient with a severe infection seem to deprecate 
the suggestion of a mere suppression of endogenous insuhn 
production, particularly since it can be shown that the action 
of this injected insnlm is less effective in controlling the blood 
sugar level than would usually be the case. For this reason 
it is believed by some workers that insulin antagonists are 
produced 'which coimteract the normal action of insulin. Kare- 
litz, Cohen and Leader (1930), for example, showed that the 
action of insulin injected into rabbits was inhibited if it 'was 
prenously mixed with the blood of diabetic patients. Control 
experiments in which the insulin was mixed with the blood of 


nonniiabetic patients also showed some inhibition of the insulin 
action, but to a lesser degree. Some workers consider that 
hormones antagonistic to insulin, probably elaborated from 
Ihe th^Toid, anterior pituitary^, or suprarenal glands, are pro- 
duced in excess. Others consider that a co-emyrnae of insulin 
^ails to be produced, or that some new enzyme is produced in 
Ihe serum of patients with infections and that this “antlhor- 
^oue ’ actively opposes the action of insulin. The increase in 
|he total metabolism of the patient is a factor and alterations 
m the add-base equilibrium may play a part in some cases. 

Bbatever the theoretical basis of the phenomenon may be 
the pra^cal issue is plain and of extreme importance. Hyper- 
gl>Teraa and glycosuria develop as a result of the inf^tion 
ana the additional insulin given is l^s effective than it other 
be. Hence, i, L= essential to continne iniS. 
tte amount of insulin untfl it is adequate to control the hraer- 
and to present the lisk of ketosis and 
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The elderly and obese patient suffering from mild diabetes, 
which under ordinary conditions is satisfactorily controlled by 
a diet without insulin, will almost always require insulin if an 
infection is contracted. 

These patients should be given insulin during the course of 
acute infections and febrile disturbances if the fasting blood 
sugar level exceeds 120 mg. per 100 cc., or if the post ctbiim 
value exceeds 160 mg. per 100 cc. If the infection is a mild 
one and the patient is already taking insulin, a simple addition 
to the usual doses of insulin over the course of a few days may 
be all that is required to control the glycosuria and the level 
of the blood sugar. In more severe infections, however, other 
measures are indicated. 

Unmodified insulin or zinc insulin crystals in solution are the 
preparations of choice in the presence of an acute infection. 
Their action is more prompt and shorter in duration than that of 
protamine zinc insulin. This makes them simpler weapons 
to manipulate when both the blood sugar level and insulin 
requirement may be subject to rapid alterations. 

The following method of distributing the insulin has been 
employed at the Pennsylvania Hospital for the past five years 
with favorable results: During the course of moderately severe 
infections the insulin is given in four equal doses which are 
given at evenly spaced intervals. Thus a patient receiving 60 
units of either unmodified insulin or zinc insulin crystals in 
solution would receive 15 units every six hours. The diet is 
similarly divided so that the patient receives the same amount 
of carbohydrate, fat and protein after each injection of insulin. 
It is convenient to give meals and insulin at 6 A.M,, 12 noon, 

6 P.M. and 12 midnight. In more severe infections the divi- 
sion is made into six parts, in which case the patient would 
receive at the outset 10 units of insulin with a sixth of the 
total diet every four hours. This program permits the uniform 
control of the blood sugar level during the most severe compli- 
cations. Changes in the dosage of insulin are regulated ac- 
cording to the amount of sugar found in the urine, which is 
collected before each nourishment, and by the level of the 
blood sugar. 

WTien meals and insulin are given at four-hour intervals, 
four-hour fractional urine collections are made, and likewise 
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vrhea meals and insulin are given every sis hours, the urine « 
collected during each six-hour period. The bladder is empti^ 
before each feeding and the quantity of reducing substance in 
the urine is determined. An estimation of the blood su^r 
level at the same time is helpful and often necessarjE During 
critical periods determinations of the blood sugar level are 
made at 8 A.M. and 4 P.M. daily, mile the urine contains 
sugar and the blood sugar level is unduly high, the amount of 
insulin given is steadily increased at each administration. The 
diabetic patient, when recovering from the more severe type 
of infection, changes from six feedings at four-hour inten’als 
with six iniections of insulin to four at six-hour interv'als. As 
the infection subsides, guided by the freedom from glycosuria 
and the tendency of the blood sugar level to remain low, the 
insulin is reduced. An added advantage of the equal dhision . 
and distribution of the diet and insulin is that one determina- 
tion of the blood sugar level during the day is, theoretically 
speaking, as good as fom or six. In practice there are natu- 
rally some variations, but on the whole these are small. 

Great reductions in the dosage of insulin are likely to be 
needed after the termination of an infection. This is especially 
true if the termination is rapid as in the crisis of pneumonia, 
the drainage of an abscess, or the amputation of a secondarily 
infected, gangrenous extremity. It is dangerous, however, to 
omit a dose of insulin during the course of an infection just 
because a low blood sugar A'alue is obtained. It is remarkable 
with what speed hjqierglycemia returns. A reduction of the 
amount of insulin given rather than the omission of a dose is 
ad\Tsable. 

WTien the infection has subsided and the blood sugar re- 
mains at a more or less constant level it is possible to revert 
to the usud three meals a day with two or three doses of 
insulin. Finallj^, if insulin is necessarj'- in health, a single 
morning dose of the protamine zinc insulin, with or without 
unmodified insulin or zinc insulin crystals in solution, may 
replace the more frequent injections of insulin. 

Infections mvohnng the urinary tract may invalidate dv- 
TOSTOa as a guide to the degree of hirperglycemia. The urinarx^ 
„t teu tad ,0 a dtappearaace or dimioufep 
of Ihe sugar ra tie urine, although the blood sugar remains 

VOL. 2^—97 ^ 
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TABLE 1 


Liquid Diet (Six Equal Feedings) 



Carbohy- 

Gm. Protein, Fat. drate. 

8 

A.M. 

' Skimmed milk 
- Cereal gruel (dry wL) 

Butter 

Orange juice 

180 5.3 9 

20 3 16 

6 5 

140 17 

8.3 5 42 

12 N. 

Grape juice 
/ Skimmed milk 
\ 20% cream 

160 29 

240 7 12.5 

30 1 6 1 

8 6 42.5 

Ginger ale 

Pineapple juice 
r Skimmed milk 

1 20% cream 

100 16 

100 12 

240 7 12.5 

30 1 6 1 

8 6 41.5 

8 

PJvI. i 

Skimmed milk 

20% cream 

Orange juice 

Egg white 

Glucose 

100 3 5 

30 1 6 1 

200 24 

35 4 

12 12 

8 6 42 

12 M. 

Soup ' 

' Skimmed milk 

Carrot puree 
^ Butter 

Grapefruit juice 

240 7 12.5 

50 1.5 4 5 

6 5 

270 24 

8.5 5 41.0 

4 AJ^L 
Soup 1 

f Broth 
! Egg _ 

[ Gelatin 

Grape juice 

Lactose 

120 0 0 0 

50 7 5 

3 2.5 

200 36 

5 5 

9.5 5 41 

Total 

50.3 33.0 250.0 


The dKisioa of a liquid diet containing 50 Gul of protein, 33 Gul of fat ai^ 
250 Gm> of carbohydrate (1500 calories) into six equal feedings is illusmied. 
The timing of the feedings and the constituents of the diet are also shown. is 
a typical cSet arrangement for <^betic patients when the diabetes is compUcated by 
acute medic^ or surgical conditions. 
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high Thus a diabetic patient under out care in the Pennsyl- 
N^a Hospital xvas found to have no sugar in 
though the blood sugar level at the same toe^ 480 mg. 
per 100 cc. and she had not received insulm. This patients 
urine vras thick with pus and on culture B. coli and strepto- 
cocci were found. . r . j- . 

When the diabetes is complicated by an infection the am 
requires some modification from the usual form. The protein 
content of the diet must be reduced in most instoces of acute 
infection because it becomes unpalatable. Liquid noumhment 
may be all that the acutely ill patient can take and this should 
consist largely of fruit juices, skimmed milk, cream, gruels and 
ginger ale with glucose (Table 1). In prolonged infections, 
howei'er, adequate protein, % to 1 Gm. per kilogram of body 
weight, in an easily digestible form must be given. The daily 
carbohydrate intake is increased by 20 to 100 Gm. or more, 
and the /at is reduced to 40 to 50 Gm. a day. By this means 
the caloric requirements of the body are satisfied and the 
danger of ketosis is minimized. 

A diet for a patient weighing 70 Kg. might contain 
protein 50 Gm. (approximately % Gm. per Kg. of body 
weight), carbohydrate 280 Gm. (4 Gm. per Kg.) and suffi- 
cient fat, 50 Gm., to make a total of 1750 calories (25 calories 
per Kg.). 

The following illustrative case reports are presented: 

Casa L-^Fcmale, aged forty-seven years. Weight 166 pounds (75 Kg,). 
Height 58 inches (145 cm.). This pab'ent was obefc but was not known to 
have diabetes. .Admitted on Deceznber 7, 1938, with a history and physical 
findings tj*pical of lobar pneumonia. A ‘Tiead cold” was Mowed by pain in 
the left side of her chest which kept her in bed for some daj's. Her tempera- 
te was IW F.; herpes kbia^is were present; there were signs of consohda- 
tion of the lower lobe of the left lung and a friction mb was audible. The 
blood count re\*ca3cd 18^00 ieukocytes per cujnm. Pnetnnocoed, tx^pe W 
were cultured from her sputum. Eianunation of the urine revealed sugar and 
acetone bodies and the blood sugar lex-d was 217 mg. per 100 cc. 

A liquid diet coDtaining 2S0 Gm. of caibobvdrate, 50 Gm. of protein and 

Lu" V ^ 

me^ which were given at four-hour intervals dav and night (4 AJd RAM 
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TABLE 2 

Case L Sho^tnc Proitpt Conthol of the HypEROLYCEinA Follou-ixc Equal 
Division and Distribuxion or the Diet and Insulin. The Iscreasiso 
Need for Insulin as the Infection Progressed and the Reduced Need 
\\TEH Recovery are Exemplified 



iJlood 

sugar 

(mg.)- 

Urine 

sugar. 

Insulin (units). 

Jleals per 
24 hours- 

Dec 8 1 

217 1 

Traces , 

10 IS JO 

6 

9 1 

197 1 

1 

10 10 10 10 15 15 1 

6 

10 

189 

** 

15 15 15 15 15 15 

6 

11 

120 

Nil : 

15 15 IS IS 15 15 ! 

6 

12 

142 

n 

IS 15 15 15 15 IS 

6 

13 

121 

** 

15 15 IS IS 15 

5 

16 

131 

It 

15 15 15 IS 

1 4 

19 

1 

' /I 

15 IS 15 

3 

21 

‘93 

it 

12 12 12 

3 

23 


it 

8 8 8 

3 

26 


ft 

5 5 5 

3 

23 



Nil 

3 

30 

98 

It 

a 

3 


The patient made a satisfactory recovery, A dextrose 
tolerance test on January 6 showed a prolonged hypergly- 
cemia, but there was no glycosuria. 

Case H.— Male, aged forty-four years. Height S3 inches (170 anX 
Weight 152 pounds (69 Kg.). Admitted on September 22, 1935, in a semi- 
comatose condition. He had had symptoms typical of diabetes for three 
months. Examination of the urine revealed acetone and diacetic add in large 
quantities and an abundant glycosuria. The blood gave a positive reaction 
for acetone bodies (Rothcra-Wishart) and contained 326 mg. of sugar per 
100 cc. His temperature normal. A continuous intravenous “drip” of 
5 per cent dextrose in normal sab'nc was begun and 40 units of unmodified 
insulin were given subcutaneously at sLx-hour intervals. He was able to tahe 
nourishment by mouth twenty-four hours after admission, when a diet con- 
taining protein 80 Gm., carbohydrate 200 Gm. and fat 75 Gm. (1800 calori^) 
was prescribed. This was divided into four equal feedings and gi\^n at six- 
hour intervals with 41 units of unmodified insuhn given in four doses. On 
September 24, the urine ^vas free from acetone bodies and contained less sugar 
and his blood sugar level had decreased to 240 mg. per 100 cc. 

On the following day (September 25) the paUenUs temperature rose to 
103® F. and a reddened swollen area with evidence of lymphangitis appeared 
on his right arm. His blood contained 310 mg. of sugar per 100 cc. and 
glycosuria persisted. He received unmodified insulin, units 20-15-20-10, but 
in view of the severity of the infection and the febrile reaction the diet was 
divided into six feedings and the insulin dosage was increased and wj^ givxn 
at four -hour intervals (Table 3). On September 26 the abscess which had 
developed was drained and thereafter his condition improved rapidly. W 
temperature returned to normal on September 28. The insulin rcquircmcn 
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TABLE 3 


Case H Showing the Chakgikg Ln-sciix Keeb Dcmng aot Acra 

**\vrEcno.\ A-VD the Ease with B'hich the DrABETES w.ts CON-moim) b\ 



Blood 

Urine sugar. 

Insulin 

Meals per 


sufar 

(nidlsV 

24 hours. 


(mf.). 




S<T>U27 

246 

^0“ 

+ + + + ++-r+ +++-- +++■’■ 
+ 0 +-)- 

1 U 14 14 U U 14 
20 20 20 20 20 20 

6 

6 

h 1 

30 

lg6 

0 0 0 0 

0 0 0 0 * 

20 20 20 20 20 20 
17 17 17 IT 17 17 

6 

6 

Oct. 1 

2 

0 0 0 0 

22 22 22 22 ' 

4 


0 0 0 0 

22 22 22 22 

4 

3 


0 0 0 0 

19 19 19 19 

4 

4 

182 

0 0 0 0 

12 6 « 6 

4 

6 

It) 0 0 0 

10 6 7 5 

4 



1 0 0 0 0 

9 5 6 4 

4 

decreased steadily and, on October 4. the number of injections and meals were 
reduced to four a day. t 


Further reductions in the amount of insulin were made, three meals a day 
were instituted, and when the patient was discharged at the end of the month 
he no longer required insulin and two dextrose tolerance tests were performed, 
the results of which were normal. This patient was admitted two years later 
nith uncontrolled diabetes and an active puimonar>’ tuberculosis which proved 
fatal. 


Case HL— Male, aged fifty-nine years. Weight 154 pounds (70 Kg.), 
Carbuncle of neck. Admitted on December 24, 1934. Two weeks before ad- 
mission he had noticed some soreness and a small swelling on the back of his 
neck. Xo historj* of diabetes nor symptoms suggestive of this disease were 
obtained, nor had any member of his family had diabetes. He was obese and 
he had on his neck a carbuncle about 4 inches in diameter with a necrotic 
n-alh There was considerable glycosuria and his blood sugar was 354 mg 
per 100 ct. His temperature was 100.4“ F, and the leutonde count was 26JOOO 
per cumm. 

T.\BLE 4 


Case m. Sho^txc the Ikscxix Reoumement Dcbkc anb .\itee .ax Achie 

IXFECnOK 


Dale, 


Dec. 24 
25 
20 
27 
29 
31 

Jan. S 
10 
12 


Blood 

sugar 

fmg.) 

Urine 

sugar. 


Insulin 

(units). 

354 

i -f-h 

1 10 

10 

10 

10 

10 

2&4 

j *4" 

10 

10 

10 

10 

10 10 

trace 

20 

16 

U 

16 

??? 


20 

16 

18 

16 



0 

20 

16 

IS 

16 



0 

24 

20 

26 


91 

0 

22 

18 

18 





22 

18 

18 



1 IIU 

0 

18 

16 

18 




Meals per 
24 hours. 
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The c^bimde was indsed. A diet contairuDg protein 70 Gra., carbo- 
hydrate I50 Gm. and fat 75 Gm, (1550 calories) was prescribed and was 
divided into six equal feedings and given at four-hour intervals. Ten units 
of i nsu lin were given before each feeding. He received two feedings and two 
doses of insulin before and 200 cc. of 10 per cent glucose solution in normal 
saline given intravenously after, the operation. The wound healed well and 
there was a rapid amelioration of the diabetes (Table 4), The patient’s con- 
ciition improved rapidly, but he left the hospital, against advice, before it ^\'as 
possible to further reduce the amount of insulin. 

Pulinoiiary tuberculosis is a common complication of 
diabetes mellitus. When this complication is encountered the 
method of controlling the diabetes is similar to that described 
above. The insulin requirement varies with the activity of the 
tuberculosis. Moreover, these variations may extend over a 
longer period than in the case of an acute infection. An occa- 
sional diabetic patient manifests a st^dily decreasing need for 
• insulin as the tuberculous process progresses. These patients 
are exceptions to the rule. Anything that tends to reduce the 
toxicity of the infection, whether it be rest and other general 
measures or certain specific procedures such as the induction 
of artificial pneumothorax, will tend to lessen the insulin re- 
quirement. The more prolonged nature of the infection in- 
creases the importance of prescribing a diet of adequate caloric 
value. To illustrate the method of treatment, the following 
brief case* report is included: 

Cose rv. — ^Female, aged twenty years. Weight 100 pounds (49 Kg.). 
Height 62 inches (155 cm.). Diabetes mellitus compUcated by pulraonao’ 
tuberculosis. On admission a diet containing protein 80 Gm., carbohydrate 
250 Gm., and fat 75 Gm. (2000 calories) pfr diem was prescribed. This was 
given in four equal meals at six-hour interv^als. Thirty units of unmodified 
ingiilin were given before each meal. After three w'ceks the insulin dosage 
was gradually reduced to four doses of 16 units each. At this time the fasting 
blood sugar level had fallen to S9 mg. per 100 cc. Three days later, when 
her fn«r ^ilin was reduced to four doses of 12 units each, it found that the 
blood sugar level, taken at the same hour as before, had risen to 212 mg. 
and that the urine contained sugar and ketone bodies. The amount of insulin 
was increased and the hyperglycemia was controlled. 

Summary . — The foregoing cases illustrate; (1) patients 
who have discernible diabetes only during the course of acute 
infections, (2) the increasing insulin requirement while the 
infection is progressing unfavorably and the decreasing need 
as the infection subsides, and (3) the ease with which the 
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diabetes is controlled during acute infections by using un- 
modified insulin and the equal di^^sion and distnbution plan, 
aSecting both the diet and the insulin. This method has been 
employed for more than 200 patients suffering from acute 
compUcaUons of diabetes at the Pennsylvania and Jefferson 
Hospitals rvith satisfactorj^ results. 


COMPLICATIONS OF DIABETES MELLITDS WHICH REQUIRE 
SURGICAL TREATMENT 


Diabetic patients are susceptible to certain conditions re- 
quiring surgical inter\'ention, c.g., gangrem, carbuncles, ab- 
scesses and ceUulith. Poor treatment or no treatment for the 
diabetes increases remarkably the likelihood of these compli- 
cations. Such patients are prone to develop arteriosclerotic 
changes obstructing and r^udng the circulation. These 
changes are especially noticeable in the legs and feet, though 
any part of the body may be affected. 

The exact causes of these changes are not known. High . 
fat and high cholesterol contents in the blood are believed, by 
Rabinowitz" and others, to predispose to arteriosclerosis. 
Diets haring high fat and low carbohydrate contents predis- 
pose to high blood fat and cholesterol values. Fortunately the 
present trend of treatment is to give less fat and more carbo- 
hydrate in the management of diabetes. This regimen tends 
to reduce the fat and cholesterol concentrations in the blood. 


Others, notably Allen,"’ ® believe that a prolonged hypergly- 
cemia is an important predisposmg cause of the arterial 
changes in these patients. If this is true, a uniform control of 
the diabetes will aid in preventing gangrene. 


We believe that this is so. Accordingly we aim to control 
the diabetes and at the same time employ iets which will also 
restore the fat and cholesterol values of the blood to normal. 
The amount of sugar in the blood should be below 130 mg 
per 100 cc. (fasting) and should not exceed 160 mg. per 100 
cc. after meals. Unfortunately there is a prevalent tendenev’ 
to consider normal fasting blood sugar values as sufficient evi- 
dence that the diabetes is under control. It is a simple matter 
to secure normal fasting blood sugar values with protamine 
zme msulm alone, but one must not be unmindful that hrmer 
glycemia tends to occur later in the dav ' ^ 
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Control of the diabetes, and the use of diets containing 
over 130 Gm. of carbohydrate and less than 75 Gm. of fat, 
will reduce the incidence of degenerative changes. Thus 
surgical complications often may be prevented. 

Gangrene, — Patients occasionally present themselves for 
the treatment of gangrene unaware of the cause until diabetes 
is recogm'zed on routine investigation. The diabetes in these 
cases is usually mild until aggravated by a secondary infection, 
fever, or toxemia. 

Innocent appearing bullae on the toes or heel frequently 
herald the onset of gangrene. In a day or two there is a dark 
discoloration of the underlying tissues and the true nature of 
the complication becomes obvious. There may be a history 
of trauma. A minor injury, whether from a blow, the paring 
of corns, the cutting of toe nails, poorly fitting shoes, infection, 
exposure to extremes of temperature, or to irritating chemicals, 
is suffident to precipitate gangrene. Gangrene occurs, for the 
most part, in patients over forty years of age with mild, long- 
standing neglected diabetes, and males are more frequently 
affected than females. 

Of the several methods of determining the state of the 
circulation in a limb by far the most important are inspection 
and palpation. A foot which when held for several minutes in 
a dependent position retains its normal color has a good circu- 
lation. The foot which promptly develops a reddish cyanosis 
when placed in a dependent position and which pales rapidly 
on elevation has a poor circulation. 'WTien the toes and heel 
are warm there is at least a fairly good drculation, whereas a 
cold foot suggests extensive vascular disease, especially if there 
is also pain in the leg muscles on exercise. 

A palpable pulsating dorsalis pedis and posterior tibial 
artery may be reassuring. It is not uncommon, however, to 
see a patient whose feet are cold and yet who has an easily 
demonstrable dorsalis pedis artery pulsation. On the other 
hand, Mrs. C. C. (Case S), whose case is presented below, had 
no dorsah's pedis or posterior tibial pulsation and yet an excel- 
lent collateral circulation accounted for a normal warmth in 
the foot. If we had to choose between a good dorsalis pedis 
pulsation with a cold foot and an absent pulsation with a warm 
foot, we should choose the latter. The temperature of the foot 
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is the most important single guide in assa\nng the effiaency 
of the local circulation. 

Roentgen examination to determine the de^ee and extent 
of calcification of the arteries sometimes aids in deciding the 
site of amputation. The histamine test is also of some value, 
but like the osdlloraeter readings adds little to vhat can be 

observed by sight and touch. ^ , , , j r * 

Routine investigation of the circulation of the legs and feet 
in all diabetic patients over thirty-five years of age discloses 
aU degrees of impaired circulation. These examinations make 
it possible to select those patients -who vrill be benefited by foot 
exercises. Buerger’s* ® exerdses are excellent and are of value 
in pre^'entmg or postponing the onset of gangrene. They 
should not be employed in the presence of gangrene and sec- 
ondar)^ infections. 

The main iudicatioJis jor surgery when gangrene is present 
are: (1) a rapidly extending gangrene and spreading infection 
with no tendenc}^ to localize; (2) extensive osteomyelitis; the 
amputation of a toe may be successful if osteomyelitis has not 
involved the metatarsal bones, but if the metatarsals are in- 
volved, local amputation is seldom successful; and (3) intract- 
able pain and e\ddences of advanced vascular disease. 

Illustrations of the management of diabetic patients re- 
quiring surger\^ are presented below: 


Case V.— Female, aged siitj'-cight yeah. Weight 137 pounds (62 
Hcichl 62 indns (15S cm.). Arteriosclerotic heart disease ’vrith mild cardiac 
decompensation; diabetes meUitus; bilateral cataract; and gangrene ot two 
toes trilh osteomyelitis of metatarsal and phalangeal hones. 

This patient was admitted to the Penm^drania Hospital under the cart 
of Dr. W. E. Lee on December 27, 1938. Her family history was irrelevant 
and the only past illness of rignificance was a carbuncle in 1937. She had had 
diabetes for at least four years. 

There was an infection about a callus on the plantar surface of the left 
foot, with a triangular area of discoloraUon, a mixture of infiammalorr reaction 
cyanosis, and marked tenderness and fluctuation over the metatarsopha- 
langeal area. The dorsum of the foot was swollen, hot and tender There 
was no palpable pubation of cither the posterior tibia! or dorsalis t>edi.; 
but the tips oi the toes and the heel were warm and 

‘EneiEer’s ^dses consLct of blanching the foot by elevation fnsnsTh- 
r^un^one h^f to three minutes), then producing a reacUonarj' hj-peremia 
foot m a dependent position for one to two minutes and then 
retog the leg on bed in horuontal portion. Sis sudi cvcIm m.<- 
out three or four times daily. ^ 
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flare tests gave evidence of good circulation down to the ankle. On roentgen 
exanunatioDi the arteries of the foot were plainly visualized and there was 
destruction of the second metatarsophalangeal joints the base of the proximal 
phalanx, and the head of the metatarsal bone. 

Amputation of the foot was decided upon. In spite of the absence of 
palpable pulsation of the large arteries the warmth of the foot and toes in- 
dicated a good collateral circulation and a low amputation was considered safe. 

The insulin requirement had increased to 80 units daily. The insulin and 
meals were given at six-hour intervals because of the infection and the accom- 

TABLE 5 


Case V. Show’dtc xhe Pre- akd Postoperative Treathekt of a Diabetic 
PATrE:^'T WITH Gangrene 


Date. 

Diet. 

Insiib'n, unltJ. 







i 

i 

D 




Blood 

sugar, 


Urine 

sugar. 

Rentarts, 

1939 




Cat 

Distribution. 

TotaL 
















Gm. 









Jan. 

13 

70 

65 

160 

1500 

20^20-20-20 

80 

80 

0 

0 1 

0 0 

4 meals. 

16 

70 

65 

160 

1500 

20-20-20-20 

80 


0 

0 1 

J 0 

No brcaL* 

17 8 A.M. 







263 

4 + 













last. 

9 A.M. 

500 cc. dextrose colu- 









tion (S%) in normal i 









saline. 










10 A.M. 

Opc 

ratloi 

1. 

1 1 

1 

i 






Foot amfw- 
tat^. , 

ilidday 
4 P.M. 

17 

16 

40 

1 375 

20 






' Liquid did. 

17 

16 

40 

375 

20 


200 ’ * 





lOP.M. 

17 

16 

40 

375 

20 

60 





Solt diet. 

18 

70 

65 

160 

1500 

22-25-25-25 

97 

216 

2+24*3+0 








(8 A.M.) 





19 

70 

65 

160 

1500 

25-25-25-25 

100 

105 

0 

0 0 

1 0 











diet. 

20 

70 

65 

160 

1500 

25-25-25-25 

100 

82 

0 

0 0 

0 


21 

70 

65 

160 

1500 

25-25-25-25 

100 

144 

0 

0 0 

0 


22 

70 

65 

160 

1500 

20-20-20-20 

80 

160 

0 

0 0 

0 

3 mcab. 

23 

70 

65 

160 

1500 

•(30>-0-0 

60 


0 

0 0 

0 






30 







25 

70 

65 

160 

1500 

(30)-0-0 

60 

176 

0 

0 0 

0 






30 







30 

Feb. 

2 

70 

65 

160 

1500 

(40)-0-0 

40 

113 

0 

0 0 

n 


70 

65 

160 

1500 

(JOHM) 

30 

77 

0 

0 0 

0 



• Protamine zinc inauUn in parentheses. 


panying fever. Ordinarily, on the day of operation a liquid breakfast is given 
at 6 A.M., preceded by the usual amount of insulin. In this case, through a 
misunderstanding, the breakfast and early morning insulin were omitted. 

On the morning of the operation (January 17), 500 cc. of a 5 per cent 
solution of dextrose were given intravenously. At 10 A.M., under spinal 
anesthesia, the left foot was amputated Just above the ankle. At noon of the 
same day, the patient was able to take her regular feeding and on the follow- 
ing day, she up in a wheel chair. The details concerning the diet and 
insulin, and the blood and urine analyses are presented in Table 5. 

The patient made an uneventful recovery. 
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case VI-Fmale, aged forty-three years. Admitted 

1 the care of Dr. T. Shallow on February 19, 193S. She complained 

of^bdominal pain which was generalized at first (February 17) ; later 
day tte pain became localized in the right lower quadrant. She had no desire 

patient had been attending the diabetic dinic since January-, 19.1S. 
She had a mfld diabetes and did not require insulk. 

Abdominal pain had been complained of ‘^off and on since April, 1937, 
but Ibis was attributed to a On Februao* 193S, the 

sudden, sharp and caused her to “double up/’ In an attempt to obtam 
Ttlitf a dose of magneaum suliate was taken. This was effecU%e but the pain 
did not abate. The patient attended the diabeUc clinic on February’ 19 and 
’svas admitted to the hospital. She was cctremely ffl. Her temperature was 
100'' F,, pulse rate 142 and respirations 36 per minute. The blood pressure 
was 190 mm. Hg systolic and t2S mm. diastolic. There was considerable 
sderoas of the peripheral arteries and she was moderately obese. The sldn 
was drj' and hot, the tongue and pharsunc dry and red, the heart sounds 
distant, and the abdomen was obese. The muscles of the right ride of the 
abdomen were spastic with marked tenderness over the entire right lower 


quadrant. 

The urine contained 1.4 per cent of sugar and acetone was present. The 
COe combinmg power of the blood plasma was 37,5 volumes per cent and the 
blood sugar (fasting) level was 220 mg. per 100 cc 

The diagnoses were; acute suppurative appendicitis with localized perito- 
nitis; diabetes mellitus; ketosis; generalized arteriosclerosis with arterial hyper- 
tension, and obesity. 

An immediate operation was ad\dsed. One liter of 5 per cent dextrose 
solution in normal saline was given intravenousli^ and 25 units of unmodified 
insulin were injected subcutaneously. The patient given morphine sulfate, 
gr. and atropine sulfate, gr, at 3:15 PJM. and spinal anesthesia was 
gi\Tn at 4:50 P,M. 

A perforated appendix and a Inodited aveamuiarion of pus was icrond in 
the appendiceal region. The appendix was removed and two drains were left 
in place. 


Immediately after the operation 1000 cc. of 10 per cent dextrose in normal 
saline were given slowly by venoclysis and 20 units of unmodified insulin were 
giv'en subcutaneously (Table 6). 

The plasma sugar content at 8:30 P.M, nws 200 mg., and the CX>> com- 
bining power of the blood plasma wws 37.5 volumes per cent, A 10 cent 
solution of dextrose given slowly but continuously. Every tHrd fiter of 
solution was given in normal saline. The insuKn was increased until, 
on February 21, a satisfactory blood sugar level was eb'^amed (139 miJL per 
ITO cc) and the CO 2 combining power of the blood plasma was 67:2 volumes 
per cent. 


The abdomen had become soft by Ftbnnry 2I. iho-adb tiere -o-as con- 
Wuons fe\-er Neither food nor liquids had bee; jliosrtd by -moutJi. Nntri- 
inatatained by the slow, continuous. irtrETeauus. administration of 
February 23, firzds tr-c tBOT.ed bv mou* and a 

Cb Ora. of carbohydrate and 31 

Ga. of fat (IrtJO calories) was bejun, 

a_^d^_dfema&a pnrruent dbcbarje from the jrfs- 
nnm Aiarch IS. The infecting orzarnrsc wts ‘the 
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Comment.— TatxQ irere several important considerations 

in tlie management of tliis patient; _ 

1. An overweight patient having a mQd diabetes acquired 
an acute infection. The eSect of acute infections vnth fever 
is always unfavorable in diabetic patients. The anorexia with 
the resulting reduction in the carbohydrate intake occurring 
at a time when the total metabolism is increased by fever pre- 
disposes to ketosis. The increased metabolism is carried on 
at the expense of the body fats, the incomplete combustion of 
which produces a ketosis. A vicious circle is thus established; 
infection and fever, loss of appetite, low carbohydrate intake, 
increased total metabolism, increased fat breakdown, and 


ketosis. 

The vicious circle is broken by four measures; (1) an ade- 
quate carbohydrate intake; (2) sufficient insulin (these meas- 
ures correct the disproportionately high fat metabolism) ; (3) 
the eradication of the infection (this reduces the total metab- 
olism, dissipates the fever and restores the appetite) ; and (4) 
adequate liquids are of value in correcting and preventing de- 
hydration. The need for insulin decreases as convalescence is 
established. Shortly after her discharge from the hospital tbig 
patient no longer required insulin. 

We wish to emphasize again that although the diabetes was 
mild in this overweight patient, nevertheless the demands cre- 
ated by an acute infection aggravated the diabetes and 
emergency measures were necessary. It is remarkahle how 
frequently the changing status of the diabetes during acute 
infections is disregarded. 


2. This patient, though only forty-three years of age, had 
an arterial hypertension with extensive arteriosclerosis. The 
latter is common, especially when the diabetes is mild and has 
been untreated for long periods. It can be assumed that any 
diabeUc patient at or be}mnd middle life presents, because of 

th^e changes, a greater surgical risk than non-diabetic 
subjects. 

3. -A point of interest was the activity of the patient in 
spite of the seriousness of her fflness. Widespread abdominal 
infections m ffiabetic patients often cause fewer symptoms 

in patients not having diabetes 

4. The preoperative treatment of the diabetes. Was it 
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wise to operate so early, or should the surgeon have waited 
for a lower blood sugar level and a higher CO 2 combining 
power of the blood plasma? Major surgical procedures should 
be delayed if the blood sugar exceeds 300 mg. per 100 cc. with 
a CO 2 combining power of the plasma below 35 volumes per 
cent, with strong reactions for acetone bodies in the blood 
plasma and urine. During this delay the ketosis may be cor- 
rected by giving fluids, glucose, chlorides and insulin. 

For the patient under consideration no delay was necessary. 
In fact, as in most cases, the most important step in the treat- 
ment was to eradicate the infection as early as possible. Hence 
a safe dose, 25 units, of unmodified insulin was given and 
partial correction of the dehydration was accompHshed by the 
intravenous administration of 1 liter of a 5 per cent solution of 
dextrose in normal saline. 

5. The Anesthetic . — Spinal or local anesthesia is suitable 
for diabetic patients when there are no contraindications. 
Vomiting is less likely after a spinal than after a general an- 
esthetic. Nitrous oxide and oxygen anesthesia is quite satis- 
factory for these patients, and we do not hesitate to use ether 
if any special indication for it arises. The objections to it are 
the length of the period of anesthesia and the tendency to 
nausea and vomiting following its use. 

Neither chloroform nor ethyl chloride should be used in 
diabetic patients. 

6. The Surgeon . — Such operations are better performed by 
a surgeon who has an abiding interest in and realizes the 
special needs of the diabetic patient. He performs the opera- 
tion as expeditiously as circumstances will permit and co- 
operates with the intermst. 

7. Postoperative Management . — The postoperative man- 
agement was complicated by the^ contraindication to giving 
nourishment by mouth. Nourishment was provided by the 
slow but continuous administration of dextrose with sufficient 
insulin at four-hour intervals to maintain a satisfactory blood 
sugar level. 

Case VU. — Female, aged twenty-seven. Weight 15S pounds (70 Kg.). 
Height 59 inches (147 on.). Admitted to Dr. Clifford Lull's service at the 
Pennsylvania Lying-In HospiUl on April 4, 1939, for the terminaUon of a 
fuD-tenn pregnancy by a cesarean section. The patient was known to have 
bad diabetes for fifteen years. Just prior to becoming pregnant she required 
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40 units of anc insulin crj'stals in solution dailj' (ttfo ^osis). Her t^Un re- 
"ent increased, particularly during the tet and third 
cht vr:is taking 130 units daily in three doses. Two weeks beSote Icm ^ 
diet rvas ledu^ giaduallj- from ISOO to 1100 calories because of a rapd pun 
in weight. A reduction in the insulin given, from 130 to SS unik, 

On admission her diet contained protein 60 Gm., carbohydrate 150 Gin. 
and fat 29 Gm. (1100 calories). She recci\"ed 83 units of zinc insulin crystals 
in solution per diem. 

The blood sugar (fasting) le\'d was ISS mg. per 100 cc. There was con- 
stant glvcosuria due to a pro\'ed low renal threshold for dextrose. . 

A roentgen examination of the pdvis revealed some contraction of the 
trans^'erse diameter. The patient had developed puffiness of the face and 
ankles. Her blood pressure had increased oa'ct a period of one week from 150 
mm. of Hg s^'stolic and 90 mm. disstolic to 190 mm. s}'stolic and 110 mm. 
diastolic and showers of granular casts were found in the urine, ^ These e\n- 
denccs of toxemia and not the diabetes per st were the indications for the 


cesarean section. 

On the day of operation, April 6, this patient was given a liquid breakfast 
containing proton IS Gm., carbohydrate 62 Gm. and fat 5 Gm. (3 SO calories) 
at 6 AuVi. preceded by 22 units of insulin (unmodified), one quarter of her 
usual dmh' requirement. 

At 11 AAI., 250 cc, of a 10 per cent solution of dextrose was given intra- 
venously and the operatioa was performed at 11:30 AJM,, under nitrous 
oxide, oxygen and ether anesthesia. Unmodified insulin. 22 units, was given 
immediate^' after operation. 

At 2 and S PAI., and at 2 AuVi., 1000 cc, of a 10 per cent solution 
of dextrose in normal saline were gi\*cn by venodysis, each preceded by 22 
units of insulin. At 8 AJM. on April 7 a diet containing protein 60 Gm., 
carbohydrate 250 Gm. and fat IS Gm, (1400 calories) was prescribed. This 
food was gh*en in liquid form and was divided into ax equal feedings, one 
every four hours. Beginning on April 11 it was given in four feedings. 

The insulin requitement fell rapidly after deli\tr>’ to 6 units before each 
meal on April 11. 

The mother had inadequate breast milk and, with the cessaUon of nursing, 
a gradual increase in the insulin requirement followed. At the time of dis- 
charge, on April 21, she required 28 units of zinc insulin crystals in solution 
before breakfast and 20 units before supper and her diet after April 18 con- 
tained 60 Gm, of protein, 175 Gm. of carbohydrate and 84 Gm. of fat (1600 
calories) . 


On Ibis regiineB the sugar content in her Mood was 112 me. per 100 cc 
on April 25. 

The baby was a normal male and weighed, at birth, 6 pounds and 6 
th^das^ol We 


This illustrates two complications of diabetes: pree- 
nanc) an surgical intert'ention. The preoperative and post- 
operaUve management employed in this instance is the same 
as that us^m diabetic patients not requiring emergency op- 



1552 GARFIELD G. DUNCAN, ERIC C. O. JEWESBURY 


SUMMARY 

1. Arteriosclerosis is an important factor in predisposing 
to surgical complications in diabetic patients,* 

2. Diets containing liberal quantities of carbohydrate but 
small amounts of fat tend to reduce the blood fat and choles- 
terol values. In this manner, and with control of the diabetes, 
they tend to prevent arteriosclerotic changes. 

3 . The relative values of inspection, palpation, and roent- 
gen and oscillometric examinations and histamine tests in 
evaluating the circulation in the feet of diabetic patients are 
discussed. 

4. The management of three surgical diabetic patients is 
presented. The first illustrates the treatment of diabetic gan- 
grene; the second, the management of diabetes in the presence 
of an acute suppurative appendicitis and localized peritonitis; 
and the third, cesarean section. 

DIABETIC COMA (KETOSIS) 

Diabetic coma, since the introduction of insuh'n, has been 
surpassed as a cause of death by diseases of the cardiovascular 
system and acute infections. Nevertheless every diabetic pa- 
tient is a potential candidate for ketosis and, given the proper 
set of circumstances, ketosis will result. A relative or absolute 
inadequacy of insulin, decreased carbohydrate metabolism and 
incomplete combustion of fats provide the pathologic-physio- 
logical basis of ketosis. 

Ketosis is precipitated by: (1) acute infections, (2) omis- 
sion of insulin, (3) vomiting, (4) diarrhea, (5) prolonged 
neglect of the diabetes, and (6) indiscretions in the diet. The 
combination of acute infections and the omission of insulin 
because of the ensuing anorexia is frequent. There is no 
quicker way of precipitating a ketosis. 

Case VIII. Impending Coma. — Male, aped nineteen years. Weight 136 
pounds (62 Kg.). Height 68 inches (170 on.). This patient was known to 
have had diabetes four years w’hen admitted to Dr. Hobart Reimann’s Service 
at the Jefferson Hospital at 12:30 PM. on April 28, 1939. He had been well 
until April 24 when he contracted an acute infection of the upper respiratory 
tract. There was no improvement and, on April 27, he began to vomit. He 
vomited twenty times and because of this omitted his insulin (60 units of 
protamine rinc and 12 units of unmodified insulin) on April 28. 

I\Tien seen at 2 PM. on this date the follounng obscr\’ation.s were made: 
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JIarked sir huoger with hiccoughs, flushed cheeks, dry skin, 

oLi pressure, tongue and pharynx red and ^ 

tended with marked tenderness and moderate musde ngidity , b _ P 

146 mm. Eg s>-stoKc and TS mm. diastolic, pube rate 9S ^ 

per minute. His body temperature was normal on ad^on, 

thereafter it rose to lOl” E. and continued to be devated for four days during 

the course of an acute traefaeitis and bionchitis. . , ^ j 

The urine contained 3 per cent oi sugar and the reactions fot acetone ana 

diacctic acid xctre strongly poath'e. , v . 

The blood sugar le\'cl was 336 mg. per 100 cc and the CO 2 combming 
power of the plasma was 24 volumes per ctnU The leukoc>'te count was 


14^00 per cu. rom. 

The immediate treatment consisted of: (1) Insulirtf 100 umts of pro- 
tamine rinc and 100 units of unmodified insulin given subcutancouidy as soon 
as the diagnosis of diabetic betKOS was made. (2) Carhohydrole. One littr 
of a 10 per cent solution of dextrose in normal saline was given dowly by 
venod>*si 5 . (3) CMoridrj, An additional 1000 cc of normal saline was given 
intravenously and, when tolerated, he was given salty broths by mouth. (4) 
Addf! 2 onaI fluids were given freely by mouth after the vomiting and abdominal 
pain had subsided. (S) TTorm/h was provided by suitable coverings and hot- 
water bottles to the extremities. Hot liquids xcerc given by mouth when the 
patienCs condition warranted, An enema was ^ven early in the treat- 
menL (7) A gastric fovogc was not done. (S) oJJboJis were given. 

The CO 2 combining power of the blood plasma was determined at 1, 4 
and 11 PAI. and was found to be 24, 24 and 40 volumes per cent and the 
level of the blood sugar was 336. 336 and 166 mg. per 100 cc., respectively, 
tilth satisfacton' progress no additional insulin was given until midnight, 
when he was gi\*en the first nourishment by mouth. The diet contained GO 
Gm. of protein, 29 Gm. of fat and 250 Gm. of carbohydrate (1500 calorics) 
and nas divided into six equal meals at four-hour intervals. Twelve units of 
insulin were given before each meal. Each dose was increased to 16 units on 
.■Ipril 30 because of a hyperglycenua (327 mg. of sugar per lOO cc.). As the 
infection subsided the nourishments were reduced to four dailj', one every six 
hours, ^d finally on May S three meals were resumed. The mulfa'ple doses 
of insulin were then replaced a dose each of protamine zinc and unmodified 
insulin, both pven in the morning before breakfast. 


The treatment of impending coma in this instance illus- 
trates the use of both protamine zinc and unmodified insulin. 
One hundred units of each were given subcutaneouslv at the 
outset of treatment. 

This plan avoided the frequent administrations of unmodi- 
fied insulin durmg the first twelve h'ours of treatment. At the 
end of this period the patient was able to take liquid nourish- 
ment by mouth. A diet containing 60 Gm. of protein 250 
Gm. of carbohydrate and 29 Gm. of fat (1300 calories) was 

presented. It was dmded into six equal feedings with insuUn 
accordmgly. ® 

Four-hour determinations of the CO 2 combining power of 
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the blood plasma and the blood sugar level are admsable jMe 
the paUent's life is in danger. In this manner the ®eed for 
additional unmodified insulin to combat ketosis and hjTergly* 
cemia, or for more carbohydrate to combat a tendeacj’' to 
hypoglycemia as the case may be, is recognized. 

Case rs^^lale, aged thirti'-one years. Weight 125 pouDiE (56 Kg.). 
Height 66 inches (165 cm.). Admitted December 23, 1937, m diabetrc coma. 

This patient had been admitted to the Pennsylvania Hospital on two lormer 
occasions: in August, 1935, with diabetes and a furunde of the cheek, and 
in January, 1936, because of ^‘painfxil feet,” He was taking 77 units oi un- 
modified insuiin a day when discharged from the hospital in 1936. In January^ 
1937, he was admitted to the Gtadualt Hospital in (haheUe and he 

spent April, 1937, in the Chester Hospital, when he had pneumonia. In July, 
1937, he was readmitted to the Graduate Hospital in impending »ma and, in 
Dftcmbtr, he entered St. Agnes Hospital where the same diagnosis was made. 
Following his discharge on December 19 he stated that because of^ financ^ 
diScuItics he was unable to buy food and consequently he omitted his insulin. 
An intense thirst and polyuria developed, foHon*ed by anorexia and nausea. 
For twenty-four hours before admission he was stuporous, intensely weak, 
and vomited “black liquid.** 

He w*is admitted (December 23) in diabetic coma. He bad marked air 
hunger and his tissues were generally dehydrated. The sMn uus drj' and his 
eyes were soft and sunken; the tongue was dry and coated and the phaiymx 
was dfi’ and red* The precordial dullness was increased to the left and the 
cardiac sounds were obscured by loud rhonchk There was diminished ex- 
pansion over the left side of the chest (later there were eWdences of pul- 
monary atelectasis on this side). The liver was palpable three finger breadths 
below the costal margin. The blood pressure was 90 rnjr^ Hg systolic and 
40 mm. diastolic. The body tempemture was 97® F., the pulse rate 105 per 
minute, and there were 28 respirations per minute. 

The CO 2 combining power of the blood plasma was S volumes per cent 
and there was a 3-F reaction for plasma acetone (Rothera-Wlshart test). 
The blood sugar level was 426 mg. per 100 cc- There was 4-f gh'cosuria and 
the urine contained large amounts ol acetone and diacetic add. There was a 
moderate albuminuria. Occasonal hyaline casts, an occasional red blood cdl 
and a few leukocjies were found on microscopic examination of the urine 
The blood count revealed: Hbg. 90 per cent, R3.C. S/XD,0CX), and WJB C 
28,000 (pohmudear leukotynes 85 per cent, hmphocytes, 13 per cent mono 
c\ics, 2 per cent). 

The foregoing findings confirmed the diagnosis of diabeUc coma and there 
^•as a implicating partial pulmonary atelectasis. Within twelve houi^ of 
mstituUon of treatment the body temperature increased to 102* F \nA Z 
mained clevattd for two days. ' 

Treatmertt.^ImuIhi.-^FoTty units of unmodified insuhn were nven strh 

?rS,"SE' 


pbsma aBd a disappearance of the plasma acetone 


aoomplitiied. It eras 
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necEssan- to dve 40 uniti of insulin at haU-hour intervals for dst^ do^ 

?hin?unit 3 hourb- for ^ doses. In the fet twdve houn 

units of insulin were given, in the second twelve hours ISO imts (a 

940 units in twenty-four hours). The unusually 1^ amount of 

Indicated in view of the slowmess of the response of the COi combining power 

of the blood plasma, and the plasma acetone (Table S) , 

Carhohydrale, Uqmds, Chloridn ond iilfecli.-One liter of 5 pec cent 
dextrose in normal saline rv-as administered intravenously at the outact of 
treatment. Eight ounces (240 cc.) of normal sa^e left in the stomach 
after the gastric lavage. Five hundred cubic centimeters of a 2 per cent solu- 
tion of sodium bicarbonate we given intra\^ously three hours after treat- 
ment was started. This was followed hy I liter of normal saline intravenously, 
which in turn was foHowed by 325 cc. of a 10 per cent solution of dextrose 
intra^tnouslj- (S PJM.) and five hours later (10 Pod,) 1 liter of normal 
saline was given subcutaneously. At 1 AAI., 325 cc. of a 10 per cent solution 
of glucose was &vcn by venodysis- A liter of water and salty broth was 
^ven by mouth in the first twenty-four hours of treatment. 

A iet (liquid for three da>*s) containing 40 Gm. of protein, 300 Gm. of 
carbohydrate and 27 Gm. of fat (1600 calorics) was begun at noon on Decem- 
ber 25 (two days after admission). The diet was divided Into six equal 
portions, a feeding everj’ four hours. This was continued until December 30 
when feedings at six-hour intervals were begun and finally, on January 7, the 
usual three-mcal schedule was resumed. 

The insulin was divided into the same number of doses as there were 
meals, and the amount gi^'en was steadily decreased as the blood sugar level 
became normal. WTien discharged, this patient was reedring 36 units of pro- 
tamine zinc insulin and 14 units of unmodified insulin, both gi\^ before 
breakfast as separate injections. 

Gcstric hava%t, — ^The stomach was emptied of a large quantitj" of fluid 
containing nfinult black, paitides. This was done because of perastent vomiting 
and abdominal distention. 

Enmo.—A soapy water enema, which was effectual, was given early in 
the course of the treatment. 

This illness and the past experiences of this unruly patient proved of 
avafl as he was readmitted on March 21, 1938, in diabetic coma of three 
dotation. His blood sugar level was 380 mg, per 100 cc. and the CO 
bining power of the blood plasma was 4 volumes per cent In spite of 
umts of insulin, 6500 cc of fluids, indudiug racemic sodium lactate 
there was no impro\tment, either from the clinical or chemical point cf -fsT 
and he died twelve hours after admission. " "" 

D^cussion . — In both cases presented here we 
infection played a part in precipitating the ketosis. 
sirag anorexia was the e.xcuse offered by the first pati^ 'cr 
discontinuing the use of insulin. Ketosis is to V 
when all desire for food is lost This is espeda^^S" 
infection is present. TfTien recognized early, this preclc^j^ 
may be corrected and coma prevented. In place ci vii- -'rA 
by mouth, the carbohydrate allowance of the diet tT 

liquid form: gruels, ginger ale, orange and 
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fruit juices at four-hour intervals. The total daily dose of 
insulin is divided into six equal doses, one being given Trith 
each h'quid nourishment, every fourth hour. If liquids are not 
tolerated by mouth, a continuous intravenous administration 
of 5 per cent dextrose in normal saline may be given very 
slowly (1 liter in six hours) and insulin given at four- or six- 
hour intervals as required. 

Gastric lavage was employed in one instance and not in 
the other. It is a valuable measure in event of persistent 
vomiting, abdominal distention and when abdominal pain is a 
prominent feature. The prompt relief from abdominal pain, 
tenderness and muscle rigidity which frequently ensues aids in 
excluding a diagnosis of an intra-abdominal catastrophe. 

Bicarbonate of soda or racemic lactate solution is given to 
patients having a very low CO 2 combim'ng power of the blood 
(below IS volumes per cent). The amount given is calculated 
to raise the CO 2 combining power to a safe level, approxi- 
mately 35 volumes per cent, and not to normal. This precau- 
tion we beheve prevents all danger of an alkalosis and brings 
the calculated dose of lactate to a volume which can be safely 
given. 

Summary. — 1. Ketosis in the diabetic patient is precipi- 
tated by: (1) infections, (2) omission of insuhn, (3) vomiting, 
(4) diarrhea, (5) neglect of the diabetes, and (6) indiscretions 
in diet. 

2. Two cases of diabetic ketosis are reported. The first 
illustrates (1) the omission of insulin, because of anorexia, as 
a cause of impending coma, and (2) the use of a large dose of 
protamine zinc insulin and a large dose of unmodified insulin 
at the outset of treatment. No insulin was given for the en- 
suing twelve hours. The second case illustrates the treatment 
of diabetic coma with unmodified insulin given at half-hour 
intervals. 

3. The other measures, carbohydrate intake, chlorides, 
fluids, warmth, enemata, gastric lavage and alkalis, are dealt 
with in each case report. 

The authors of this symposium uish to express their appreciation to 
Miss Martha E. Tarbox, Director of the Food Clinic, at the Pennsylvania 
Hospital for her help in preparing the sample diet lists. 
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THE CABDIOVASCULAR COMPLICATIONS OP DIABETES 

MELLITUS 

Since the advent of insulin the life expectanc}^ of (habetics 
has increased greatly, the greatest gains, of course, ha\™g been 
made in the younger patients. It is estimated that an incre^e 
of as much as thirty years has been gained for a diabetic child 
ten years of age, comparing the period of 1897 to 1913 vrith 
the period of 1926 to 1929.^ Despite this remarkable prog- 
ress, however, the death rate of diabetic patients is still much 
in excess of that of the general population. Patients who 
formerly would have succumbed from diabetes are now U\dng 
to die of other conditions, to which sufferers from the disease 
are especially susceptible. Joslin* found that more than a 
fourth of all the non-coma deaths since 1922 were due to heart 
disease, and that arteriosclerosis in its varied forms was re- 
sponsible for over half the deaths in his large group of diabetic 
patients. 

It has been known for some time that angina pectoris and 
coronar}^ thrombosis are unusually frequent in diabetic pa- 
tients of the older age groups. The relatively high frequency 
of these diseases in women with diabetes as compared to their 
infrequency in non-diabetic women is striking. With the pro- 
longation of the life span of younger diabetic patients since 
the advent of insulin, the acute manifestations of coronary 
artery disease (angina and thrombosis) have been observed 
with an increasing frequency in both sexes. All of these ob- 
servations suggest a direct causal relationship between diabetes 
and coronary disease. 

WTien we realize that at least two thirds of all cases of 
diabetes begin after the age of thirty-nine, and that roughly 
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nine tenths of the total diabetic population is above this age,* 
it may be anticipated that degenerative conditions of all types 
will be associated frequently with this disease. In addition, 
because of the lengthening of the life span of diabetics and the 
aging of the general population, more and more patients with 
this disease are living to an age in which they are exposed to 
the risk of arteriosclerosis from causes other than diabetes. 

The incidence and manifestations of arteriosclerotic 
changes in patients with diabetes, as determined by clinical 
studies and at postmortem examinations, are of interest and 
importance. It should be stated that arteriosclerosis per se is 
practically never a cause of diabetes, but that prolonged diab- 
etes undoubtedly exerts a marked etiologic influence on the 
development of arteriosclerotic changes (atherosclerosis). It 
is estimated that more than half of the diabetics now living in 
the United States will die of some form of occlusive vascular 
disease.”* While the mortality from gangrene of the extremi- 
ties is decreasing, that from disease of the coronary arteries is 
increasing. In the diabetic, degenerative disease (atheroscle- 
rosis) of the arteries is found most frequently in the vessels 
of the heart and extremities. This is in contrast to the fre- 
quent damage to blood vessels of the brain and kidneys by 
atherosclerosis in non-diabetic patients. In 484 autopsies on 
diabetic patients, Warren® found that 30 per cent of the deaths 
were due to arteriosclerosis, and over half of these to heart 
involvement. Necropsies on sixty-one patients who were 
known to have had diabetes for fifteen years or more showed 
that thirty-five (57.4 per cent) had died as a result of arterio- 
sclerotic lesions. Gangrene of the extremities was responsible 
for about only 19 per cent of the deaths from arteriosclerosis. 
Warren also found that cerebral arteriosclerosis was no more 
frequently a cause of death in diabetic than in non-diabetic 
patients in spite of the greater prevalence of arteriosclerosis 
in the former. 

The common association of hypertension and arterioscle- 
rosis long has been known.* The present day views favor hy- 
pertension as an accelerator of the atherosclerotic processes 
rather than the arteriosclerotic changes as being a causal fac- 
tor in the production of the hypertension. (Recent studies 
suggest that occasional cases of hjqjertension may result from 
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partial occlusion of the renal arteries bj^ atherosclerotic 
plaques, by the mechanism described and proved expenment- 
aUy by Goldblatt. It seems unlikely, hovrever, that many of 
the cases of hypertension in man are explained on this basis.) 
Joslin has pointed out that the longer diabetics are observed, 
the more frequent is the development of hypertension among 
those 'who originallj'’ had normal blood pressures. The inci” 
dence of hypertension among diabetics, especially in the older 
age groups, is high^^ than in a sunilar group of non-diabetics. 
However, this cannot necessarily be taken as proof that either 
diabetes or arteriosclerotic processes are the cause of the ele- 
vation of the blood pressure. Obesitj" and possibly other fac- 
tors may play an important part in the differences in the two 
groups. 

A cursory review of the field of diabetes thus leaves us vrith 
little doubt as to the dose and important relationship between 
this disease and arterial changes. A more detailed study of 
the cardiovascular system should therefore be of interest. 

ARTERIOSCLEROSIS 

The problem of arteriosderosis in diabetes is an important 
and complicated one. To begin -with, we are still ignorant of 
the cause or causes of arteriosderosis as it is seen in non-diab- 
etic patients. The process in the diabetic does not differ 
pathologically from that seen m the non-diabetic subject, ex- 
cept in the matter of degree and the tendency to involve cer- 
tain arteries. HTien we realize that a great majority of diab- 
etics are in the age group when they are already liable to 
arteriosderotic changes, the difficulties become more obvious. 
Furthermore, obesity and hypiertension are rather commonly 
assodated with diabetes, and either or both of these conditions 
may have a definite deleterious effect on arteriosderotic 
processes. That there is, however, a definite etiologic relation- 
ship between diabetes mdlitus and arteriosderosis is unques- 
tioned, 

Ce^ dinical features are of interest in the assodation 
of diabetes and arteriosderosis. It has been pointed out by 
several authors that the degree of arteriosderosis found in 
ffiatetic patients is more in proportion to the duration of the 
diabetes than to the age of the patient or the severity of the 
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diabetes. Control of the diabetes is probably also important 
in the prevention of arteriosclerosis in these patients. Inade- 
quate control of the diabetes is probably a greater factor in the 
development of premature sclerosis than the t 3 q)e of diet em- 
ployed. It is believed by many that the high-fat, low-carbo- 
hydrate diets given in the pre-insulin and early insulin eras 
tended to accelerate arteriosclerosis and that the diets in gen- 
eral use today in cases of diabetes may reduce the inddence 
of arterial disease in the future. At the present time there are 
not sufficient data to add much support to either view. It is 
significant that increasing evidence shows that diabetes of 
several years’ duration in younger patients is accompanied by 
a high inddence of arteriosclerotic changes.®' ^ 

Arteriosclerotic processes as seen in the human subject are 
largely of two types: (1) Atherosderosis (intimal plaques), 
the characteristic lesion of elastic arteries such as the aorta 
and carotid arteries, and (2) Monckeberg sderosis (medial 
caldfication), the type seen in muscular arteries such as those 
of the extremities. Warren^ points out that the atheromatous 
type is the common one in diabetics, and that intimal involve- 
ment by atherosderosis in a muscular artery, alone or with 
medial calcification, is very suggestive of diabetes. 

The development of premature atherosclerosis in diabetic 
patients probably depends on several factors: There must be 
a considerable individual variation in the susceptibility to such 
processes, as is seen in non-diabetic patients. Joslin“ believes 
that the chief cause of premature atherosderosis in diabetic 
patients is ^^an excess of fat in the body (obesity), in the diet, 
and in the blood.” He emphasizes the lack of control of the 
diabetes as an important cause of hypercholesterolemia. Rab- 
inowitch® also believes that an excess of blood cholesterol is 
an important factor in the production of premature arterio- 
sclerosis. The hjTpotheses of Warren^ in regard to the de- 
velopment of atherosderosis seem quite logical. He feels that 
the abnormal lipid metabolism is only one factor in the de- 
velopment of the atherosderotic plaque. Fluctuations in the 
blood sugar level and addosis may cause osmotic pressure 
changes and changes in the permeability of the intima so that 
lipid-laden plasma penetrates the vessel wall. It would seem 
likely that infection and perhaps other factors unknown at 
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present produce changes in the intima of the vessels, rendenng 
them more susceptible to degenerative processes. \\Tiy cert^ 
vessels like the larger arteries of the heart and extremiti^ 
should be unduty liable to these changes is a matter of much 

interest ^ i 

In this paper we are interested primarily in the relation 

of diabetes to diseases of the heart and a more detailed dis- 
cussion of coronary artery disease is therefore indicated. 

CORONARY ARTERY DISEASE 

Heart disease is the great cause of death in adult diabetic 
patients and its incidence is increasing. The problem of pre- 
venting cardiac disease in these patients is largely one of 
decreasing the incidence of coronary atherosclerosis in an 
attempt to reduce the occurrence of cardiac failure, angina 
pectoris and coronary thrombosis. A comparison of the hearts 
of diabetic and non-iiabetic patients who have welWeveloped 
coronar}^ disease shows no essential difference in the patho- 
logic changes present in the arteries and suggests that the 
pathogenesis is similar.^ 

Clinical analysis of groups of diabetic and non-diabetic pa- 
tients with coronary heart disease, however, reveals rather strik- 
ing differences; Nathanson^*^ found severe coronary disease 
in forty-one of 100 autopsies on patients with diabetes mellitus. 
In those patients above the age of fifty, the incidence was 52,7 
per cent as compared to 8 per cent in a much larger series of 
non-diabetic patients. The high incidence of coronary arter}^ 
disease in women with diabetes mellitus is nearly proof in itself 
of the causal relation between diabetes and coronary sclerosis. 
Disease of the coronar^^ arteries sufficient to produce clinical 
manifestations is very uncommon in women below the age of 
filty unless diabetes or hj^iertension is present.^ There are 
many data to prove the greater frequency of coronary disease 
in men, the ratio in the general population probably being at 
least 5 to 1. In diabetic patients, however, coronary disease 
as represented by angina pectoris and coronary thrombosis is 
nearly as frequent in women as in men. ^ 

The dramatic nature of angina pectoris and coronary 
thrombosis is such that one is apt to forget that the underlying 
pathologic condition is coronary disease and that these acute 
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episodes only represent a portion of the disability and deaths 
due to coronary heart disease. They are merely highlights in 
the gradual and progressive disease which is insidiously at- 
tacking the heart and which has often previously been unsus- 
pected. 

It is difficult to estimate the amoimt of cardiac disease due 
to a gradual narrowing of the larger coronary arteries without 
the classical picture of either arterial closure or temporar}' 
myocardial ischemia. Only the unfavorable clinical course or 
perhaps postmortem examination reveal the true degree of the 
arterial damage. The essential type of cardiac lesion in the 
diabetic patient is thus coronary atherosclerosis. The dinical 
manifestations of this process vary considerably in different 
patients, but the condition always tends to be progressive. 

AHGDTA PECTORIS 

It is not within the province of this paper to discuss in de- 
tail the clinical features of angina pectoris. There has been 
considerable agitation in recent years to discard the term 
“angina pectoris” in favor of a more accurate one, because of 
the large number of conditions to which this term has been 
applied in the past.^- The association of this term with sud- 
den death in the mind of the laity also makes its use undesir- 
able when speaking of cardiac conditions to patients or to 
their families. Present day usage limits the term “angina pec- 
toris” almost entirely to a temporary ischemia of the ventricu- 
lar muscle as a result of coronary sclerosis. It is in this sense 
that the word is used in this presentation. 

If one excepts patients with syphih'tic aortitis, angina pec- 
toris practically always is associated with coronary atheroscle- 
rosis. It has been shown that coronary sclerosis bears a more 
definite relationship to the duration of the diabetes than to its 
severity or to the age of the patient.'* This seems true for pa- 
tients with or without hypertension, though more extensive 
disease of the coronary arteries is to be expected if both hypei' 
tension and diabetes are present. JosUn* states “the fre- 
quency of angina in diabetics depends on the duration of the 
diabetes,” and that “the incidence of angina trebles in the sec- 
ond ten years of diabetes.” Root and GraybieP® found the 
average age of diabetic patients with angina to be higher than 
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that of a non-diabetic series. In only nine of 210 cases did 
the angina precede the diabetes. Hn)ertension was present 
in sli^dy over half of these cases. In the older age group 
with angina some cases of diabetes are probably overlooked 
because of a hi gh renal threshold with absence of glycosuria. 

The following case report illustrates a number of problems 
in the question of angina pectoris and diabetes. 


Case L— C. R, a fanner aged SLst>’-lwo vcais, Tvhen first seen in February, 
1935, complained of pain in the ri^t forearm and which appeared 

foIIowiDg exertion or with eidtemenC The family history*^ was irrelevant. 
He stated that he had been in relatively good health all of his life except for 
arthntis, in 1919, which had subsided after the remo\TiI of an infected tooth. 
He had digesti\’e disturbances at interv^ from 191S to 1922, suggesting a 
peptic ulcer. In September, 1932, he was rejected for life insurance because 
of obesity. In December, 1932, he consulted bis family doctor because of a 
draining ear. At this time glycosuria was discovered. His weight had reached 
a mnTfmiTm of 205 pounds. The diabetes was fairly well controlled b\' re- 
strictions in diet, and a considerable reduction in weight ensued. 

In June, 1933, because of persistent gastro-intestinal siTnptoms, he was ad- 
mitted to the Pennsylvania Hospital, Barium studies of the gastro-intestinal 
tract revealed nothhig abnormal, but a roentgenogram of the gaDbladder 
showed iK)or concentration of the dye and a mottling of the shadow, sug- 
gesting multiple non-opaque calculi. Despite a diet containing only 1400 
calorics per diem, small doses of insulin were needed to control the diabetes. 
An operation was performed under spinal anesthesia, and a chronic choleci’s- 
Utis ons found with an early cirrhosis of the liver. Cholec\*stostomy w^as 
performed. The con\*alescencc was uneventfuL At the time of discharge from 
the hospital he weighed 145 pounds. He uns taking 30 units of unmodified 
msuhn a day and the diet contained 60 Gm. of protein, 150 Gm. of carbo- 
hydrate and sufficient fat to make a total of 1400 calorics. The heart was 
slightly enlarged to the left and a moderately loud sj'stoh'c murmur was audible 
at the apes. The sj^olic blood pressure was 120 mm. of Hg, the diastolic 
to mm. 


The patient continued to improve after a few months, and the diabetes 
was well controlled without insulin. In Febnian’, 1935, he was referred to a 
consultant because of severe pain In the right arm. At that time he gave the 
following additional histoiy*. For a period of at least five years he had noted 
a rather 5c\*ere pain in the right forearm which would come on with exertion 
or after excitement. These "attacks’* had become more frequent and severe, 
and in the fan of 1934 he began to be awakened at night by the pain which 
would last for several minutes. There was no soreness in the muscles or 
numbness of the extremity. A typical severe attack began in the ri^t infra- 
clavicular area and spread to the shoulder and down the inner aspect of the 
am to the upper forearm. In a few \’ery sewe attacks the pain spread up 
the right side of the neck and along the mandible. There was never any pain 
noted ovex the heart, sternum, or down the left ana. Occasionally, attacks 
had rome on when he was quiet but usually they were precipitated by exertion 
Md be would be forced to become inactive because of the severity of the 
ffisUea. He fdt certain he could predpitate an attack of pain by waBdne 
rapidly, but did not derire to do so. He stated that he did not overeat^ m 
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had been his previous habit. Prior to the removal of his gallbladder he had 
vomited with a few of the more severe attacks^ but this had not occurred 
since operation, though the pain was more severe. He was concerned by the 
increasing frequency and severity of the attacks which would last several 
minutes. There was no significant shortness of breath and no cough or edema. 

Physical Examination. — Physical examination in Februarj’’, 1935, rcs'ealed 
a slightly overw’eight (155 pounds) plethoric male of stated age. His pupils 
were normal and there was no arcus senilis. The ocular fundi showed definite 
arterial changes but no hemorrhages or retinitis. The remaining teeth were 
in fair condition and the tonsils were small. His chest nms the short, thick 
type, and the lungs were dear. The apex beat was felt in the fifth left inter- 
space 14 cm. from the midh’ne (mid-clavicular line 10 cm.) . The left border 
of cardiac dulness extended 12 cm. from the mid-stemal line and the right 
border 2 cm., in the fifth interspaces. The cardiac rhythm was regular and 
the rate was 64 per minute. A moderate systolic murmur vms heard at the 
apex transmitted to the axilla. A systolic murmur vms heard at the base, 
with greatest intensity at the aortic cartilage. The blood pressure was 170/90 
on the right and 174/88 on the left. The abdomen was obese and relaxed. 
The liver edge was felt 3 cm. below the costal margin in the right mid- 
clavicular line; the spleen was not felt. The extremities were not remarkable 
except for moderate peripheral arteriosderosis. Examination of the urine re- 
vealed a specific gravity of 1.026 and only a trace of albumin and a few 
hj^nc casts. There W'as no glycosuria. 

Electro cardiogram. — There was a. marked left axis deviation. Diphasic 
T waves were present in Leads I and II with upright (abnormal) T weaves in 
the precordial lead (old Lead IV). 

Clinical Diagnosis. — Obesity, diabetes raellitus (history), generalized ar- 
teriosderosis, coronary arterj^ disease udth cardiac enlargement and angina 
pectoris. 

Clinical Course. — The patient was digitalized, with no improvement or 
aggravation of symptoms. He was then given nitroglycerin (gr. Vjm) to be 
taken during the attacks of pain in the right shoulder and arm. This drug 
produced almost immediate relief from the pain and was the first therapy 
which had proved effective in this regard. He continued to have the attacks 
of pain when his activity was not considerably curtailed until earlj' in June, 
1935, when he was taken with severe, persistent, precordial and substema! 
pain with dyspnea and cyanosis. A clinical diagnosis of coronary thrombosis 
w'as made by the family physidan and he was confined to bed. After two 
weeks the patient refused to stay in bed and w^as up and about for a few 
days. He became worse rapidly, however, with obvious beginning cardiac 
failure and he returned to bed, where he died rather suddenly on July 6lh. 

This rather involved case illustrates a number of interest- 
ing points. The wisdom of the life insurance company in re- 
jecting him because he was considerably overweight was amply 
confirmed. Joslin and others have stressed the fact that obes- 
ity is the greatest exciting factor which will help bring out the 
inherited disposition to diabetes mellitus. A mild diabetes 
may have persisted in this patient for some time before the 
glycosuria was discovered. The angina pectoris was atypical 
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in the distribution of the paiDj but the attacks were precipi- 
tated hy the usual factors and reUeved by nitroglycerin. A 
fatal outcome after coronary occlusion doses the picture m the 
manner in which so many diabetic patients succumb. 


COROITARY THROMBOSIS 


For practical purposes, sudden ocdusion of the coronary 
arteries ma}’' be regarded as a thrombosis occurring at the site 
of prerious damage to the intimal lining of the vessel. Coro- 
nary thrombosis is about twice as frequent in diabetic as in 
non-diabetic patients of the same age group. Root^”* reports 
that, between the ages of fort}'' and sixty years, in 23 per cent 
of 1S2 autopsies on diabetics coronar}'' ocdusion was found. 
This is contrasted with 6 per cent found in 1273 autopsies on 
non-diabetics of the same age group. 

This high incidence is due probably entirely to the fre- 
quency and severit}'' of coromry atherosderosis in diabetes mel- 
litus. The assodation of obesity and/or h}T)ertension with 
diabetes probably adds further factors favoring the develop- 
ment of degenerative coronary disease. The high inddence 
of coronar}" thrombosis in diabetic women is further eridence 
for the dose assodation of diabetes and coronary arterj’’ dis- 
ease. Root and Sharkey^ found thirty-two cases of coronary^ 
occlusion in 175 diabetic patients (100 women and 75 men). 
Eighteen of these were women and fourteen were men, a ratio 
of practically 1 to 1. This ratio of women to men is most 
unusual and is not seen in autopsy series of non-selected cases 
of coronary^ occlusion. 


In the last 100 consecutive cases of myocardial infarction 
rating from coronary'' ocdusion at the Pennsylvania Hos- 
pital, there were eighty-one men and nineteen woman, a ratio 
of 4 to 1. A brief aDal}^is of the jeviah cases is of interest 
Five of the nineteen women had diabetes. The youngest pa- 
tient, a diabetic, had her first coronary^ ocdusion at forty-four 
years of age, and a second fatal attack at forty^-six years of 
age. Of four patients, fifty years of age or younger, three had 
sufiered from diabetes and the other had severe, long-standing 
hipertension. The other two diabetic patients were aged 
sixty-five and sixty-nine years. The average age of all fhp 
female patients was fifty-nine years. Exduding the diabetics 

voi ., ^3 " " ^9 * * 



JOSEPH B. VANBER TOER 


1570 

the average age was sixty-five years. Twelve of the nineteen 
patients had arterial hypertension, including two of the diab- 
etics. 

In Warren’s large series of postmortem examinations on 
diabetic patients death was attributed to cardiac infarction in 
16.4 per cent, and 41 per cent of these were in women! In 
addition, there were ten cases in which death probably resulted 
from coronary occlusion but a fatal issue occurred before there 
was time for infarction of the muscle. This high incidence of 
cardiac infarction is more evident when the figures are com- 
pared with a large general autopsy series. In a careful study 
of the hearts in 1000 consecutive autopsies Barnes and Ball'^ 
found forty-nine with old or recent localized infarcts, an inci- 
dence of 4.9 per cent. In 1750 autopsies, about 1000 of which 
were coroners’ cases, Benson and Hunter^® found a total of 
seventy-two infarcts and cardiac aneurysms (4.1 per cent). 
There were an additional 3 per cent (fifty-four cases) with 
fresh thrombosis but without infarction. This unusually high 
incidence of acute occlusion without infarction was no doubt 
due to the large number of cases of sudden death which would 
be found in such a series. The number of diabetics in the 
group was not known. 

Thus it seems well established that the incidence of coro- 
nary thrombosis with infarction of the heart muscle is unusu- 
ally frequent in diabetic patients. This is especially true in 
the group of older patients with diabetes, usually mild, who 
are already in the arteriosclerotic age group. 

The clim'cal picture of coronary thrombosis may be com- 
pHcated by the development of coma in a diabetic patient, 
The occurrence of fever, increased metabolism, and gastro-in- 
testinal upsets may all predispose to the development of coma 
in a diabetic patient who has developed this complication. 
The occurrence of cardiac infarction in a diabetic patient is 
not a signal to stop previous insulin therapy or a contraindi- 
cation to the institution of insulin therapy in a previously mild 
diabetic, if acidosis is developing. It is possible that a sudden 
lowering of the blood sugar by insulin therapy may predispose 
the patient with coronary disease to thrombosis in the coronary 
arteries. There is some clinical evidence supporting this 
view,^^ but it seems unlikely that this is a frequent cause of 
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coronary arterj'^ occlusion. The whole problem is deser\Tng 
of further stud}"" before definite therapeutic theses are devel- 
oped. 

TREATMENT 

In the discussion of the treatment of the cardiovascular 
complications of diabetes mellitus, too much stress cannot be 
laid upon preventive measures. The one great therapeutic 
problem is to reduce the incidence of atherosclerosis of the 
coronary arteries. In no other way can the rising death rate 
from- cardiovascular disease be checked. The problem of pre- 
venting or delaying the development of coronarj^ sclerosis is a 
cotnplex and difficult one. It must be remembered that a ma- 
jority of diabetics are already in the older age group. 

Careful and constant control of the diabetes, year in and 
year out, is probably the most important single factor in this 
preventive program. ^ This may entail the use of insulin for 
some patients who might ordinarily “get b}^” without it The 
occasional checking of the fasting and post-prandial blood 
sugar levels is of importance to be certain that the diabetes 
IS weU controUed. A high renal threshold may prevent glv- 
cosima and give the false impression that the diabetes is well 

tovrard h>>percholesterolemia, no matter what diet the patieffi 
Z hypercholesterolemia is more 

Jhen the diet contains high (at and low carbohydrate om“ 
A Ingh fat content of the blood semm U tbouibt by seTeS 
thonbes to be the most important factor in the devdoDment 
f degenerative arterial disease in diabetics ^ 

In overweight diabetics (who almost invariahtir 

a reduction of weight is of the greatest value Th ^ 
features are stressed by Durkin and Fet^r 'n ■ 
comjderable difficulty in controUing the diabetes eJen'^r 
unless there is a reduction in wdsht^r - 
ably inefiective when given to oEeTe Ifaeti^ S 
a low ^oric diet is used simultaneously If a low ^1 • 

•a mstituted, insulin is not necessary ™ 

of acute complications. A relativelv hipE course 

- used when an undernutrition 

patient will be metabolizing body^for c,, ^ fbe 
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gen balance. Su.ch a diet would contain, for example; protein 
60 Gm., carbohydrate 180 Gm., and fat 25 Gm. (approxi- 
mately 1200 calories). Insulin may be required at the bejfn- 
ning of treatment if there is an acute complication, but usu- 
ally the diabetes can be readily controlled in these obese 
patients by diet alone. 

A reduction in weight is also of value in the treatment of 
arterial hypertension which is so common in the obese patient 
suffering from diabetes. This condition is less apt to develop 
as the diabetic grows older if the weight is kept close to the 
normal level. Hypertension per se is undoubtedly a great ac- 
celerator of atherosclerotic processes, so its ocpurrence in a 
diabetic patient is unfavorable. 

Several investigators have advocated the use of a “high- 
carbohydrate, low-fat diet” to prevent hypercholesterolemia 
and thus lessen the tendency to develop vascular sclerosis. 
These diets are in general use today, but it is too soon to de- 
termine whether or not they will prove effective in this regard. 
The lack of control of the diabetes is a greater factor in caus- 
ing hypercholesterolemia than the diet itself.*® 

Insulin therapy in patients with known or suspected coro- 
nary artery disease should be conducted cautiously. The dis- 
eased heart probably requires a greater amount of carbohy- 
drate than the normal one, despite the fact that the heart 
muscle of diabetic patients has as much or more glycogen than 
that of normal persons. Nevertheless, a rapid lowering of the 
blood sugar may produce symptoms in such patients even 
though the actual level reached would not be considered ab- 
normally low in a normal individual. For practical purposes, 
insulin is not contraindicated in these cases and it should be 
used when needed, but care should be exercised to avoid a 
rapid lowering of the blood sugar. Some authorities believe 
that patients of this type do better with a blood sugar slightly 
above the normal level. It is doubtful, however, if this is a 
good general policy. Allen and Duncan insist that hypergly- 
cemia be prevented but caution against rapid changes in the 
blood sugar level. 

Considering all angles of the question, there is certainly 
inestimable harm done by lack of careful control of the diab- 
etes. Control of the diabetes, on the other hand, is para- 
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mount in the prevention of the progressive tendency of the 

degenerative processes. . _ . . -i 

In the treatment of diabetic patients ■with cardiac jailurc 
from any cause, the use of a low-caloric diet is indicated. A 
soft diet, high in carbohydrates, usually is taken best. Small 
and frequent meals are frequently used. Insulin, if employed, 
should be continued but should be increased or decreased as 
indicated by the presence or absence of glycosuria and by the 
level of the blood sugar. Diabetes presents no contraindica- 
tions to the usual measures emplojmd in the treatment of heart 
failure. 

Angina pectoris occurring in a diabetic patient calls for a 
gradual control of the diabetes. Root and Graybiel^® found 
that those diabetics suffering from angina "who died -within 
the first year after its onset -were largdy those ha-ving received 
conspicuously little treatment. The condition of patients with 
poorly-treat^ diabetes and angina is improved b}’’ careful and 
gradual regulation of the diabetes. Sudden reductions in the 
blood sugar level are not well borne by these patients, however. 

Coronary thrombosis is not a contraindication to insulin 
therapy. In diabetics who preriously have needed insulin the 
requirement is usually temporaril}' increased. The signs and 
symptoms of coronaiy thrombosis in some cases may be 
masked by the development of ketosis and coma. Great care 
should be taken in the conduct of treatment to avoid even mild 
degrees of hj’poglycemia. In fact, dining the first few dai,^ a 
mild degree of hyperglycemia wiU do no harm and will increase 
the margin of safetj\ 

For the patient haidng a mild diabetes and coronary ar- 
tery occlusion, a diet similar to that recommended by Master’" 
for the treatment of non-diabetic patients is used. It contains 
approximately 250 Gm. of carbohydrates, two thirds of a gram 
of protein per kilogram of body weight, and sufficient fat to 
make a total of 15 calories per kg. For patients with a more 
severe diabetes where control of the diabetes may be difficult 
the use of equally-dirided and equally-spaced feedings with 
the same amount of insulin given before each feeding is 
best employed.^ This treatment is outlined elsewhere in detail 
m this s}-mposium. This regimen, advocated by Duncan “ is 
a verj' effective and safe means of controlling severe diabetes 
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in the presence of acute complications, whether surgical or 
medical in type. 
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DIAGNOSIS AND TREATMENT OF CONGENITAL OR 
PRENATAL SYPHILIS 

The problems of prenatal or congenital syphilis, for pres- 
ent-day usage makes the terras more or less interchangeable, 
are as multiform and varied as are those of the acquired forms 
of the disease. Congenital sjphilis, through the ineritably 
increased grist of the operation of blood-testing laws, will be- 
come a more and more important field of medical diagnosis 
and treatment It is, in addition, the field par excdleiice for a 
demonstration in preventive medicine. The recognition and 
treatment of the (fcease in the pregnant woman protects the 
child; and the increasingly early and effective management 
of the disease in the infected newborn and ymung child protects 
the adolescent and the adult. 

From the many problems which the field presents today^, 
we have selected seven cases as illustrations; four of them are 
concerned with the pregnant woman and the young syphilitic 
child, and three of them with manifestations of so-called “tar- 
dive” congenital syphilis in the older child and in the young 
adult. The four cases of the first group will be presented bv 
Dr. Ingraham, with our joint summary^ and commentary'^, and 
the three cases of the second group by' Dr. Stokes; * 


THE PREGNANT MOTHER AND THE YOUNG SYPHILITIC CHILD 

^ MotHer Who Acquires SypMUs and Becomes Sero- 
muve Dntiug thB Pregnaucy.--B. D., a twentj--seven-vtar^,id ivhite 
woinin, amt under medical obserc-ation in the siilli month of hw fimt nr«. 
Complete phj-sical eiamination. performed hj- the ohsteWdan, 

0 endtnce of sj-phfUs and a blood serologic test tateu on the first prenatal 
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visit was reportwi Kahn negative, Kolmer Wassennann negative. Sir weeks 
before delivery this patient became ill at home with a sore throat and a slight 
temperature elevation to 99.5® F.; she developed a number of discrete, duskj'- 
red papular lesions over her face and upper chest and some two to three weeis 
later, several small papular genital lesions. 

Prior to the development of this eruption she had contracted an acute 
upper respiratory infection and had been taking, internally, salicylates, bar- 
biturates and phenolphthalein. Reference was made to the previous blood 
serologic test w'hich w'as found to be negative. A second blood study was con- 
sidered unnecessary. The sjTnptomatology presented was considered to be 
erythema multiforme from bacterial infection or a dermatitis medicarnentosa 
from ingested drugs. The fact that the mother in actuality had secondary 
syphilis was not disclosed until she gave birth to her infant on February 12. 
The infant manifested symptoms of congenital syphilis within forty-eight 
hours after birth and its infection was immediately diagnosed and treatment 
was begun (Table I). Both mother and child have had a satisfactory clinical 
response. 

Most active obstetrical services, particularly those of a large 
general hospital, or those which care for many unmarried 
mothers or sexually promiscuous women, will have several 
instances yearly in which women, symptom-free and sero- 
logically negative early in the pregnancy, develop clinical syph- 
ilis or become seropositive before term. In some instances the 
disease has been acquired at the time of conception, the ame- 
liorating effect of pregnancy on maternal syphilis frequently 
causing a prolonged incubation period and often a relatively 
symptomless infection. In other cases the disease is acquired 
through sexual relations in the early months of pregnancy, to 
become clinically manifest close to the time of delivery and, 
rarely, in the first week or two postnatally. 

All such women have early syphilis, and are not only im- 
portant public health problems from the standpoint of the 
community at large, but also, because of the active spiroch^ 
temia attending this stage of the disease, important progeni- 
tors of congenitally syphilitic infants since they almost never 
give birth to healthy offspring. The commencement of pre- 
natal antisjqDhilitic therapy immediately in such cases, while 
it cannot always assure the birth of a non-syphilitic infant, will 
often prevent a stillbirth or neonatal death, giving a living 
and treatable, if diseased, child. It will also make the danger 
of infection to the obstetrician, through operative mishap, less. 

To detect the majority of these cases in which syphilis is 
acquired during pregnancy, it has been recommended that 
every parturient woman have a blood serologic test, not only 



CONGENITAL OR PRENATAL SYPHILIS 


1577 


TABLE 1 

Types or Therapy Used in* SrccEssruLLv Treating Intaniiix Coxgexttal 
Syphius in Case I (Cumcally Manifest During Neonatal Period) and 
Case n (PosrmE Blood Serologic Diagnosis at Age 3 ^Ionths). See 
Text tor More Detailed Discussion 

Case 1 
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In consequence, no treatment vras given prenatalij'. The infant was normal 
at birth and remained so until October 3rd (twelve weeks old) when he de- 
veloped generalized Ivmphadenopathy and tenderness of the long bones. A 
roentgenogram showed skeletal changes indicative of congenital sj-philis, and a 
blood serologic test on the infant showed Kahn 4 plus, Kolmer Wassermann 
4 plus, confirmed October 12th. Treatment of both mother and child was 
begun on October 19th (see Table 1 for infant’s treatment) and has been car- 
ried through to successful conclusion in each instance. The maternal Wasser- 
mann at the time of onset of therapy showed Kahn 1 plus, Kolmer Wassermann 
negative, with no svTnptoms of infection. 

In the average large prenatal clinic from 15 to 20 per cent 
of the syphilitic women will be seronegative, hlany of these 
women will give birth to syphilitic infants if they are permitted 
to go through their pregnancy untreated, particularly if their 
disease is of less than ten years’ duration and if they have had 
relatively little antecedent therapy. 

The chance of the infant being infected is so great that it 
is usuallj'- considered advisable to treat actively any such 
woman in whom the disease has been definite!)’ diagnosed pro- 
dded: (1) she has had no serious reaction from prewous 
antisj’philitic therapy, (2) she has had no evidence of toxemia 
in previous pregnancies, and (3) if studies of her general med- 
ical condition and eliminative mechanism indicate she is eli- 
gible for arsenical and heavy metal treatment during her preg- 
nane)’. 

If the seronegative syphilitic woman has had difficult)’ im- 
der any of the three foregoing captions, her situation must be 
strictly individualized and, if from the combined clinical judg- 
ment of the syphilologist and obstetrician it appears that the 
risk for the mother from treatment is appreciable and the risk 
for the child slight, prenatal treatment should be withheld but 
active postnatal follow-up of the infant should be insisted 
upon. 

If it be considered that a weakly positive, blood serologic 
test, unsupported by any definite history or physical signs of 
syphilis in the patient, is insufficient evidence to establish a 
diagnosis of the disease or to warrant active therapy, the fact 
that a woman is pregnant should make no exception to this 
statement. To find one marital or sexual partner the victim 
of this disease while the other has escaped is not an uncommon 
occurrence in conjugal syphilis studies. There is no reason 
therefore, to treat a prospective mother for syphilis because 
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her husband is known to have the disease. Women who pre- 
sent doubtful or weakly positive Wassermann reactions during 
their pregnancy, with no other evidence of infection, will in 
the vast majority of instances show no evidence of the disease 
even on prolonged subsequent study. This situation is no 
different than is encountered in the doubtful reactions exhib- 
ited occasionally by non-pregnant healthy individuals or syph- 
ilis suspects in whom the disease is never proven. To subject 
such an individual to antisyphilitic therapy submits him to all 
the risks of treatment with relatively toxic and expensive drugs, 
without ever being certain that he has the disease, and this is 
probably unjustifiable. 

In the majority of instances in which this disease presents 
a negative blood serologic test and the evidence for the exis- 
tence of an active infection is even doubtful, the situation in 
respect to the newborn infant can be handled satisfactorily, as 
in the present case, with the usual postnatal follow-up. 

Treatment of Infantile Congenital Syphilis. — The va- 
riety of the drugs employed and the multiplicity of modes 
of admim'stration of these remedies are sufficient evidence in 
themselves that there is no recognized standard therapy for 
congenital syphilis. The trivalent arsenicals, neoarsphenam- 
ine, old arsphenamine (606), mapharsen (arsenoxide), sulf- 
arsphenamine, and bismarsen (bismuth arsphenamine sulfo- 
nate), sometimes given intramuscularly and sometimes given 
intravenously or under the fascia of the scalp; a pentavalent 
arsenical, acetarsone (stovarsol), and various bismuth and 
mercury compounds, given by mouth; water-soluble, oil-solu- 
ble, and oil-suspended bismuth compounds given intramuscu- 
larly; and even mercury rubs — all have their advocates under 
special circumstances. 

No attempt has been made, accordingly, to present a stand- 
ard treatment for the control of infantile congenital syphilis, 
but two types of treatment with which we have had extensive 
experience, and which were used to treat successfully the off- 
spring in Cases I and II, are presented in Table 1. Conserva- 
tive opinion suggests the following helpful basic principles 
guiding the therapy of these cases: 

1. Treatment should be begun only when the presence of 
the disease in the infant is established. On an average even 
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an untreated sj^pWlitic woman will have one chance in six ior 
a healthy child. Women who have had s>Tphilis for a long 
period prior to conception, or who have had var>nng amounts 
of prenatal therapy, have much less chance than this of giving 
birth to an infected child. In a prenatal clinic in which the 
average time for commencement of prenatal antisv'philitic 
therapy is between the sixth and seventh month, there will 
seldom be more than 30 per cent syphilitic infants, and fre- 
quently the figure will be much lower than this. It seems un- 
wise to subject as many as 70 per cent of healthy infants to 
therapy, and it is accordingly wiser to establish the diagnosis 
definitely before commencing treatment. 

2. There is, at the present time, no adequate substitute for 
injection therapy in appropriate dosage. jMercurx'^ rubs may 
be employed if no other form of treatment is available. Acet- 
arsone, while producing apparently good clinical results in 
some cases, in addition to being an rmtried drug so far as late 
accomplishment is concerned, must be considered relatively 
toxic if given in adequate dosage. The problem of regulating 
the dosage of an oral medication administered for a disease as 
serious as congenital sjq)hilis by a mother with little or no 
training in the necessity for scientific accuracx', will probably 
always remain an insurmountable difficulty (cf. Pillsbury’s 
and Perlman’s experience’^), 

3. No infant is too young or too small to receive antisj'ph- 
ilitic therapy, but the initial dosage must be conserrmtive, par- 
ticularly if the disease is clinically manifest. Congenital syph- 
ilis is a much more massive and intoxicating infection than is 
ever encountered in the adult. Therapeutic shock and thera- 
peutic paradox are to be feared, and may result in the perma- 
nent crippling or death of the infant if treatment is too vigor- 
ous at the start. It seldom is desirable to begin treatment with 
the arsenical, though it may be employed in a dosage of ap- 
proximately one tenth the calculated dose by weight for the 
first two to three weeks. It is best to give, in most instances 
a preparatory' course of either water-soluble or oil-suspended 
hea \7 metal before introducing the relatively faster acting 


Aretaiyne Therapy m 157 Cases of Congenital S.\-phiIis, nitb Obsen.-a- 
ns on a Group of Kghty -Seven Patients Receiring No Treatment Arrl, 
Dorm, and Ss-pb., 39; 969 (June), 1959. ^n^atment. .Arch. 
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spirilJicidal drup. Even of the heavy metal, a sick infant 
should not receive more than one half to one quarter of the 
maximum dose, calculated by weight for the first ten to four- 
teen days. Ftdl dosage should roughly conform to the follow- 
ing: 

Bismarsen (bismuth arsphenamine sulfonate) : 

3.5 mg./lb, (7 mg./Kg.) of body weight — once weekly. 

Sulfarsphenamine; 

S mg./lb. (10 mg./Kg.) of body weight — once weekly. 

Neoarsphenamine : 

5-7.5 mg./lb. (10-15 mg./Kg.) of body weight — once 
weekly. 

Bismuth Compound: 

1—2 mg./lb. (2—4 mg./Kg.) of body weight of bismuth 
metal weekly. 

(If water-soluble heavy metal is used, injections must 
be given at least twice weekly, and dosage so calcu- 
lated as to conform to the above standard.) 

4. Treatment should be continuous \vithout a rest interval, 
and in alternating courses of arsenical and heavy metal (un- 
less bismuth arsphenamine sulfonate is employed), for ap- 
proximately o«e year. Most patients who survive the first few 
weeks of therapy will have a satisfactory clim'cal and serologic 
response by this time. Persistently positive serology, positive 
spinal fluid, or other evidence of progression of the disease 
requires strict individualization, and consultation, and cannot 
be subjected to standard or routine procedure, 

OaBe m. Adequate Prenatal Treatment and the Seropositive Non* 
syphilitic Infant. — M. M. was a nineteen-year-oId, apparently healthy colo^ 
prinupara. She proved to have latent syphilis of unknown duration, showing 
positive serology (Kahn 4 plus, Kolmer Wassennann 4 plus, Noguchi Wasser- 
mann 4 plus) on December 26th. This w^as confirmed January 2nd. She b^n 
neoarsphenamine therapy in the sLtth month of her pregnancy and received 
nine injections before delivery as follows: 

Date 

1^2 Neoarsphenamine 02 Gm 
1-9 “ 02 “ 

1-16 “ 0.45 

1-26 " 0.45 “ 

1-30 “ 0.45 “ 

On March 13th she \vzs delivered of a living and apparently healthy infant 
weighing 6 Ib. 1 oz.; at this time her arm v-cnous blood showed Kahn 4 pte 


Date 

2-6 Neoarsphenamine 0.45 Gm. 

2-13 “ 0.45 " 

2-20 “ 0.45 “ 

2-27 “ 0-45 “ 
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Kolmer KVasscrmann 4 plus, Xogudii Wassermann 4 plus, and the cord blood 
tv-as Ttpotted Kahn 4 plus, KoUner Wassermann 4 plus, and NogucW Was- 
sermann 4 plus. Daxk&eld exanunalion o( scrapings from the umbilical \*em 
uere iiegali\*e and a roenlgenogram of the long bones when the infant u‘a5 
days old shoued no eyidtnet of congenital 5)1)111115, The infant’s Wasser- 
rnann on March ISth (hve dav'S old) showed Kahn plus minus, Kolmer Was- 
sermann 4 plus. The infant was normal to P-E^ but presented Kahn 1 plus, 
Kolmer Wassermann 1 plus on April 9th. The infant’s physical ccamination 
and blood serologic test were completely negative on T^Iay 7th, The untreated 
chfld, followed now for forty-eight months postna tally, has remained symptom- 
free and seronegative. 

Table 2 suggests a form of standard prenatal therapy rvhich 
has been applied to the case under discussion and -which is 

TABLE 2 

TVxatmekt of Pkeckaxcy with LATX?rr Syphilis of llsx^'owy lyxrRATiQS 
(Uxcximplicated) 



applicable to the usual problems of sr^philis complicating preg- 
It must be emphasized that only cases of latent STOb- 
lus and pregnancy uncomplicated may be routinized; all oAers 
must be strictly indmdualized. The term 'aatent syphilis” 
impbK that the patient has had a complete examination for 
sj-phihs and no ewdence of the disease is found. 
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The presence of symptomatic syphilis, the age of the pa* 
tient, complications of pregnancy, evidence of intolerance to 
antisyphilitic drugs, and other factors may necessitate impor- 
tant modifications in this suggested system. Adherence to the 
following general principles, on the other hand, should always 
be as close as possible; 

1, After the midpoint of the pregnancy is reached, the 
sooner the placenta becomes impregnated* with a strongly 
spiriJlicidal drug (e.g., neoarsphenamine), the more likely one 
is to obtain a healthy child. 

2, Thus, bismuth may be used up to the sixteenth to twen- 
tieth week of gestation, but the arsenical should alwa}^ be 
commenced by the second half of the pregnancy, when the real 
danger of infection of the fetus begins. 

3, If the woman reports after the fifth lunar month, treat- 
ment should be commenced wth the arsenical in cautious but 
increasing dosage. The first injection may be 0.2 Gm. of neo- 
arsphenamine (or its equivalent); the average dosage for the 
first three weeks should not be more than 0.3 Gm. of neoars- 
phenamine per week, and the total weekly dosage need never 
exceed 0.45 Gm. of neoarsphenamine, for the 150 pound adult. 

4, After the fifth lunar month the bismuth course should 
not exceed five or six weekly injections, lest infection of the 
fetus result from a lack of strong spirillicide. 

5, Giving an arsenical for one month prior to term makes 
the delivery safer for the obstetrician and employs a powerful 
spirilHcidal drug when the protective placental membrane is 
thinnestf and the danger of infection of the fetus greatest. 

* F. P. Underhill and F. G. Amatruda (The Transmission of Arsenic from 
Mother to Fetus. JAJVIA., 81: 2009 [Dec. 151, 1923), N. J. Eastman (The 
Arsenic Content of the Human Placenta follouanjj Arsphenamine Therapy. 

Obst. and Gynec., 21: 60 [JanJ, 1931) and F. F. Syndcr and H. 
(The Placental Transmission of Scoarsphenamine in Relation to the 
f Pregnancy. Am. J, Obst. and G>T3ec . 36: 579 [Oct.]. 1938), all have 
that, while arsenic gains access to the fetal tissues in small amounts, 
larly in the latter months of the pregnancy', it is stored in large amounts 
placenta, the amount stored increasing uith the quantity and duration 
atal therapy. It has been suirgested that the greater concentration of 
g in the placental tissues acts as a barrier, as it were, to the passage of 
lida from mother to child. 

: is apparently well recognized that the membrane which separates the 
d from the fetal drculation in the placenta is several cells wide in early 
Bat becomes thinner in late pregnancy’ Anlh the atrophy of the so- 
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6. Alternating treatment is preferred to concurrent treat- 
ment. The advantage to be derived from concurrent treat- 
ment, even when the woman reports in the last months of preg- 
nanc\’^, is questionable when the only slightly better results 
with the offspring are weighed against the danger to be de- 
rived from overburdening the already taxed eliminative mech- 
anism of the mother. A complication resulting at this point 
might necessitate a complete cessation of all therapy at the 
stage when it is most essential. 

According to the experience of the Philadelphia General 
Hospital, about 20 per cent of the oBspring of SNT^hilitic moth- 
ers who are seropositive at the time of birth, will, on adequate 
postnatal follow-up, never be shown to have s>T)hUis. Approx- 
imately 9 per cent of the non-s>Tphilitic offspring of s^^ihilitic 
mothers will be seropositive at the time of birth. The sero- 
positive non-s\^hilitic infant results when there is a transfer 
of sN^ihilitic reagin from the blood of the mother to the blood 
of the fetus in utero, without an actual infection of the fetus. 
Although the concentration of reagin obtained from the blood 
of the newborn child depends, in part at least, on the concen- 
tration of this substance in the maternal blood, quantitative 
titred Wassem^ann studies performed by others (Faber and 
Black, 1936; Christie, 193S) and by us during the last tsvo 
years have indicated that when this transfer occurs, there is 
seldom more than 2-4 units of reagin in the newborn infant’s 
blood stream. High litres obtained occasionally from cord 
blood specimens usually rapidly fall to this level in the in- 
fant’s blood. Although this is sufficient to give a strongly posi- 
tive test in the average laborator 5 \ it usually rapid!}’' disap- 
pears from the infant's blood stream, which will seldom give 
a strong positive in a non-s}T)hilitic infant after the first three 
weeks of life. Cases of non-SNphilitic infants which show a 
decreasing positive titre over a period of thirU^ to ninety days 
after birth are distinctl}’' exceptional. 

A confirmed, strong positive in an infant one month of 

Unghans cell layer between the fourth and the sixth months, so that 
finally, the vm are covered only by a thin and senile s>'nc\nium. It has been 
thought that this order of events is important h 
the fetus by Sp. pallida more likely in the latter 
A. C- Beck and \V. T. Daily. Syphilis in Pregnant 
No. 6, Am. .Assoc. Adv. Sd., 193S, p, JOl.) 

VOL. 23 — 100 


rendering the iiW'asion of 
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establish a diagnosis of syphilis or as a basis for instituting 
treatment. Otlierwise, bismuth lines (Fig. 94, C, D, E) from 
prenatal treatment and changes in bone growth resulting from 
atrophy of disease, or nutritional disturbances, usually easily 
differentiated by the e.\perienced, may form the basis for an 
erroneous diagnosis. 

DIAGNOSTIC AND TREATMENT PROBLEMS OF TARDIVE OR LATE 
CONGENITAL (PRENATAL) SYPHILIS 

The Teclmic of Kecognition. — The universalization of 
serologic testing of the child at and after birth — as part of the 
physical examination preceding operative procedures in child- 
hood, as part of preschool and school health examinations, and 
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Fig. 95. — (From Stokes, ^‘Clinical Sj'phUoIopj'.”) 


as routine features of medical e.xamination for medical and 
spedal conditions, including particularly those of the bones 
and joints and of the eyes and ears — vrill inevitably'’ disclose 
an important amount of heretofore unrecognized congenital 
syphilis. The estimate that from o to 3.5 per cent of the chil- 
dren in an average city population in the United States have 
some form of congenital syphilis may have to undergo some 



Fig. 97.— Ss-philitic upptr tentral inosois without the Botching. This pa- 
tient had had inlerstitiai keratitis, undiagnosed JOr yeai^; had become almost 
totaDy deaf, and had suffered a collapse of the nasal septum^ before sj^philis 
^■as sufficiently suspected to lead to a blood Wassmnann test and treatment. 
Note the rounding of the anterior face of the indsor due to anteroposterior 
thickening, and the ''screw -driver” shape. (Stokes, “Oinical Sj-phSology.”) 


In the field of tardive prenatal s\T>hilis, clinical acumen 
and the index of suspicion have a more important place than 
they do in the congenital sj-philis of the prenatal and infant 
periods. Diagnostic “thrillers/' and e\'en more unhappily, 
“shockers,” are still common occurrences in this field. The 
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physician who does not wish by negligence, by oversight, or 
by injudicious and sometimes unpardonable intervention, to 
injure and incapacitate a child or young person must familiar- 
ize himself with or call assistance in recognizing diagnostic 
signs whose mastery has been the sole property of spedalists 
for altogether too many years. The result of the routine med- 
ical examination of the congenital syphilitic may, of course, 
disclose such signs as hepatomegaly and splenomegaly, with 
or without ascites, which attract so much attention that their 
clinical rarity is seldom emphasized. It is in the field of ortho- 
pedics and general surgery, in pediatrics, in otolaryngolog}^ 
and ophthalmology, and in child- psychology, neurology and 



Fig. 98.^ — ^The “mulberry” or six-year molar in liercdo53'pbili5. Note the 
dwarf cusps of the anferior tooth and the hypertrophied enamel ridge which 
surrounds them. (Stokes, “Clinical Syphilology.”) 

neuropsychiatiy that serious oversights and even tragic mis- 
carriages of diagnosis and treatment occur through unfamil- 
iarity with the commoner signs and stigmas. The cardiologist 
will see no congenital syphilis of the heart and blood vessels 
because there is none. The hematologist is seldom reminded 
of the existence of the disease. Diseases of metabolism and of 
the endocrines, so important in present day medicine, have 
relatively little to do rvith congenital syphilis as a cause. 

To assist all the groups inevitably concerned, illustrations 
are here given of five “suspicion-arousers” and a list of stig- 
mas which can profitably be used as blotter reminders of what 
to look for in everybody— for anybody may be congenitally 
syphilitic. 
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Rg. 99.— Technic of paipating the saber Ubia to detect the fusiform thick 
r “ “PortMt as the anterior borrinc. (Stokes. “Oinical 
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physician who does not wish by negligence, by oversight, or 
by injudicious and sometimes unpardonable intervention, to 
injure and incapacitate a child or young person must familiar- 
ize himself vtdth or call assistance in recognizing diagnostic 
signs whose mastery has been the sole property of specialists 
for altogether too many years. The result of the routine med- 
ical examination of the congenital syphilitic may, of course, 
disclose such signs as hepatomegaly and splenomegaly, with 
or without ascites, which attract so much attention that their 
clinical rarity is seldom emphasized. It is in the field of ortho- 
pedics and general surgery, in pediatrics, in otolaryngolog}' 
and ophthalmology, and in child* psychology, neurology and 



Fig. 98. — ^The “rouibeny'’ or six-year molar io heredosyphilis. Note the 
dwarf cusps of the anterior tooth and the h}'pertrophied enamel ridge which 
surrounds them. (Stokes, “Clinical Syphilology.”) 

neuropsychiatry that serious oversights and even tragic mis- 
carriages of diagnosis and treatment occur through unfamil- 
iarity with the commoner signs and stigmas. The cardiologist 
will see no congenital syphilis of the heart and blood vessels 
because there is none. The hematologist is seldom reminded 
of the existence of the disease. Diseases of metabolism and of 
the endocrines, so important in present day medicine, have 
relatively little to do with congenital syphilis as a cause. ^ 

To assist all the groups inevitably concerned, illustrations 
are here given of five “suspicion-arousers” and a list of stig- 
mas which can profitably be used as blotter reminders of what 
to look for in everybody — for anybody may be congenitally 
syphilitic. 
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THE LANDMARKS OF TARDIVE HEREDOSYPHlLrS 

Major.* 

Secondary.- 

Minor. 

Debatable. 

Fofltive blood 

Wassermann. 
Inietstiiiai ktiW' 
this. 

Hutdunsonian in' 
dsors. 

Mnlberry molars, 
E^hlh nerve deaf- 
ness. 

Saber tibiae: 

Osteitis. 

Periostitis. 

Simple hyper- 
trophy. 

Chteilis of the 
nasal septum: 
Snuffles, 

Saddle bridge. 
Epiphysitis and 
osteochondritis. 
Splenomegaly be- 
fore the fourth 
month. 

Rhagadca and 

scan. 

Early dactyBtis. 
Facies, 

Frontal bosses.^ 

Aplasia of indsor 
teeth. 

Scaphoid scapula. 

Marked enlarge- 
ment inner third 
of clavicles (old 
osteitis). 

Disturbance of 

age devdopmenl 
ratio. 

Precodty and l%h 
nervous irrita- 
bility. ^ 

Early epitrochlear 
adenopathy. 

High narrow pala- 
tine arch. 

Venous ectasia. 
Hypertrichosis. 

Ulnar deviation of 
Huddle fingers. 
Constitutional 
subnormality, 
Badiwardness. 
Hypertrophic 
"frontal suture. 
Craniolabes, 
Bilateral dacryor' 
cystitis in child- 
hood 

CarabeDi tubercle. 

Retromastoid ade- 
nitis. 

Persistent infantde 
hydrocele. 

H\-pcrtropbic thy- 
mus and thy- 
mic abscess. 

Alopecia areata, in 
children. 

Knock-knee elbow. 

Urticaria and asth- 
ma in young 
rduldren. 

Absence of the xi- 
phoid process. 


^ Stro^y presumptxne or diagnostic. 
* In^timcicnt for diagnosis alone- 


Fig. 102 . — (From Stokes, *’ Clinical S>i)hilolog>-.^) 


Case V. The Onset of Active Congenital Sypliilitic Manifestations 
in the Complete Absence of Stigmas. — ^The case next presented to you is 
of a patient observ'ed for cicht years: a young xroman. age eighteen, 
when first seen, of great personal charm and beautx- and of high position in 
the social world. Absolutely nothing in the family historx' suggests the presence 
of the disease. Fx:cept for a frequently recurring cenicaj hinphadenopathy. 
which might be imagined to be the beginning oi the Mgnolo-Luttatti s>"ndrome 
of tuberculo-gummatous adenitis, her personal histoiy* was without significance. 

Got of a dear sk>* this patient's right knee had begun to swell sii weeks 
before the 5}*philoIogic examination, with a prodrome of five weeks of pain. 
Three weeks later, a painful swelling appear^ on the right tibia; five weeks 
later the other knee had begun to sn-ell and. coincidentally, both cx'cs became 
rtfit photophobia dex-eloped, and vision in the left eye became markedly im- 
The internist had insisted on serologic tests, which were stronglv 
Podtire, Examination of the knees, one of which had been braced, disdosed 
an uncomplicated bilateral hydrarthrosis ; ophthalmologic examination showed 
remrmts of an old but predoush- unrecognized peripheral choroiditis and an 
tnunutakable beg innin g syphilitic interstitial keratitis, with opadties and be- 
Paining corneal vascularirarioo. The swelling and tenderness of the richt tibia 



Fig. 101. — Son of a mother m'th unrecognized sj'philis, whose t>pical 
Glutton’s joints had been put in casts without recognition of his congem'tal in- 
fection cither by blood test or collateral signs. Note the unequal pupils and 
right Hutchinsonian indsor. (Stokes, “Clinical Sx'phflolog)'.”) 
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THE LAHDMARKS OP TARDIVE HEREDOSYPHUJS 



Secondary.* 

Minor. 

Debatable. 

Positive blood 

Wassemann. 
Iclcrstitial kera- 
titis. 

Hutchinsonian in- 
cisOTS. 

Mulbeny molars. 
Eighth nerve deaf- 
ness. 

Saber tibiae: 

OsteiUs. 

Peripstitis. 

Simple hyper- 
trophy. * 

Osteitis of the 
nasal septum: 
SnoSes. 

Saddle bridge. 
Epiphysitis and 
osteochondritis. 
SplenomegaXv be- 
fore the fourrij 
month. 

Rhagades and 

scars. 

Early dactylitis. 

1 Fades. 

Frontal bosses.^ 

Aplasia of indsor 
teeth. 

Scaphoid scapula. 

Marked enlarge- 
ment inner third 
of daxides (old 
osteitis). 

Disturbance of 

age dex'dopment 
ratio. 

Precocity and high | 
nervous irrita- 1 
bility. 

Early epitrochlear 
adenopathy. 

High narrow pala- 
tine arch. 

Venous ectasia. 

Hypertrichosis. 

Ulnar deviation of 
middle fingers. 

Constitutional 

subnonnalily. 

Backwardness. 

Hypertrophic 
frontal sultire. 

Craniotabes. 

Bilateral dacrj'o- 
cystilis in child- 
hood, I 

. _ . . 

Carabdli tubercle. 

Iletromastoid nde- 
mtis. 

Persistent infantile 
hydrocele. 

Hypertrophic thy- 
mus and thy- 
mic abscess. 

Alopecia areata in 

1 children. 

I Knock-knee elbow. 

Urticaria and nsth- 
ms in young 
children. 

Absence of the xi- 
pboid process. 


1 Stro^y presumptive or diagnostic. 
* InsufiSdent for djagnosis alone. 


Fic. 102. — (From Stokes, ‘‘Clinical S>'philologY,’’) 


Oase V. The Onset of Active Congenital Syphilitic hlanifestations 
in the Complete Absence of Stigmas. — ^The case next presented to you is 
tkat of a patient observ'ed for eight years: a young woman, age eighteen, 
when first seen, of great personal charm and beauty and of high portion in 
the sodal world. Absolutely nothing in the family histoiy’ suggests the presence 
the disease. Except for a frequently recurring cerxical Ivmphadenopathy. 
which might be imagined to be the beginning of the Mgnolo-Luttatti sx’ndromc 
of tuberodo-gummatous adenitis, her personal histon' n-as nithout significance. 

Out of a dear sk>* this patient’s right knee had begun to swell sit weeks 
before the sx'philologic examination, with a prodrome of five weeks of pain, 
^ree weeks later, a painful spelling appeared on the right tibia; five weeks 
later the other knee had begun to sn*el] and, coincidental]}*, both eyes became 
red, photophobia dex'doped, and \-ision in the left eye brame markedly im- 
pd^. The internist had insisted on serologic tests, which were strongly 
positive. Examination of the knees, one of which had been braced, disclosed 
an uncomplicated bilateral hydrarthrosis ; ophthalmologic examination showed 
remnants of an old but previoush* unrecognued peripheral choroiditis and an 
unmistakable be^nning sj-phiUtic interstitial keratitis, u-ith opacities and be- 
corneal vascularization. The su'elling and tenderness of the right tibia 
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was due to a recognizable periostitis, and not to the usual osteoperiosteal over- 
groH^h of a more chronic type seen in the congenital “saber tibia.” Ulnar 
deviation of the middle fingers, scaphoid .scapulae, and some hyperextensibilily 
of the elbow joints, all unimportant and debatable signs, were recognized. 

In six months after treatment u'as begun vision was completely restored 
without residue, although slight involvement of the “other eye” had occurred; 
the osseous lesions had completely disappeared and the patient u'as, though 
temporarily, seronegative. Her health was again perfect and she had resumed 
a full schedule of activity. The total amount of treatment required to produce 
this result was 9 injections of arsphenamine (606) ; 10 injections of neoars- 
phenamine; 41 injections of mercury suednimide, % grain each; 12 injections 
of potassium bismuth tartrate; and three months of potassium iodide by mouth 
in 90-gram doses daily. The constant attention and cooperation of the oph- 
thalmologist was, of course, essential to the production of this Hterally perfect 
result. 

It was easil}' apparent during the course of this treatment that a soluble, 
heavy metal salt, ev^'en though a mercurial, was markedly superior in its effect 
to a slowly absorbed oil-suspended water-insoluble bismuth salt, c\*cn though 
the latter v’Os the notably effective, though somew'hat painful, potassium bis- 
muth tartrate. The patient’s Kolmer Wassermann fluctuated between strongly 
positive and completely negative during the ensuing five years. The beginnincs 
of a treatment nephrosis developed late, characterized by a very high output 
of albumin in the urine in the absence of blood cells, and disappeared during 
a rest period. In the fifth year, the first examination of the spinal fluid dis- 
closed completely negative findings. The cardio\’ascular system u^as reviewed 
by a cardiologist, ^n'Lh the expected completely negative findings. 

The question of marriage was then raised, .permission u^as given, and after 
a year of contraceptive measures and a thorough reexamination, which dis- 
closed nothing but a strongly positive serologic test on the blood, conception 
was allowed to take place. For the purpose of protecting the mother from a 
possible recurrence of interstitial keratitis, permission to conceive had been 
preceded by a course of bismuth injections, following which the prerious ^vTakly 
positive serologic tests were found to be strongly positive instead of negativic. 
Nolwithslanding this fact conception was authorized. The mother at the time 
of deliver}^ had strongly positive serologic tests on the blood, and the child’s 
cord blood was partially positive to three Wassermann technics and showed 
a negative Kline slide precipitation test. Blood taken on the tenth day from 
the child again showed a negative Kline test, but the quantity was insufficient 
for complement fixation procedures. Thorough examination of the placenta 
disclosed absolutely no eWdence of sj^hilis. 


There is hardly a point in the early diagnosis and early 
energetic modem treatment of tardive congenital syphilis that 
this case does not illustrate. Family, breeding, social position 
do not protect against congenital syphilis, though they often 
delay its diagnosis. “Water on the knee” is the familiar and 
sole sign of the onset of the bilateral hydrarthrosis (often also 
involving the elbows) which Glutton described, and which is 
often either the prelude to, or the presently appearing accom- 
paniment of, interstitial keratitis. This patient did not have 
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saber tibiae, but instead, an acute localized periostitis. The 
acumen of the internist who insisted on serologic tests is note- 
worthy. The specific confirmation of the diagnosis was made 
b}’' the prompt examination of the ophthalmologist; this is too 
often seriousl)’’ delayed in patients outside of medical centers. 
The peripheral choroiditic pigmentation is of value as a con- 
firmatory aid in diagnosis, but is by no means pathognomonic. 

The circumstances under which this patient was treated 
made possible at the time striking comparisons between the 
old, and still too-frequently used inefficient, mercurial therapy 
of interstitial keratitis and the adequate use of the arsenicals. 
A case with an almost parallel historj’' and with more marks 
of recognition than tliis one, treated b}^ the older method, had 
progressed to irremediable comeal opacity and \nsual impair- 
ment, with ultimate glaucomatous changes in one eye. The 
demonstration of the value and necessity for the use of the 
arsenicals and of rapidly acting salts of hea\y metals, illus- 
trated en masse b)’’ the studies of Carxdlle and Derby, and Guj^ 


and others, could hardly have been clearer. The condition in 
the “other eye” hardly got started before it was stopped. 

The fitness of such patients for marriage, regardless of the 
serologic findings, and the presence of a transient, transmitted 
positive serologic test in the infant from the seropositive 
mother, with ultimate disappearance of the infantas positive 


serology and subsequent complete good health, are all well 
borne out. That pregnancy, along with many unaccountable 
and even unrecognized influences, may provoke revivals of 
interstitial keratitis constitutes practically the only fear for 
this young woman^s future health and happiness. Third gen- 
eration familial s>T)hilis exists, but authentic reported cases 
ate exceedingly rare and constitute no grounds for withholding 
the marital pri\dlege from an adequately treated congenitally 
syphilitic person. 


^ thus diagnosed and managed of course pro\ddes no 
illustration of the occasionally’' encountered high resistiveness 
ot congenital syphilis, and particularly of interstitial keratitis, 
to even modem arsenicabheavy’' metal therapy. There are ele- 
of the unaccountable in the beha\dor of interstitial kera- 
titis which, of course, cannot be reconciled with the concep- 
hon of a local spirochete-produced lesion responsive to anti- 
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spirochetal therapy. The patient here presented was treated 
before the days of non-specific emphasis in the treatment of 
syphilis. Today, refractory interstitial keratitis, resistant os- 
seous manifestations, and neurosyphilis in the congenitally 
sy^ihilitic person are all effectively treated by pyrexial meth- 
ods, and most effectively by malarial inoculations, labile con- 
genital syphilis of the heart and great vessels is a rarity of the 
first order, some question has been raised in the minds of ob- 
servers who follow congenitally syphilitic patients that have 
received malarial therapy, as to whether or not the fever in- 
duced by infection methods may not leave some myocardial 
impairment in its wake. This question, as time elapses, will 
deserve painstaking special study. (See Case VII.) 

Case VX The Serologic *Tlck-Up’^ in Eontine Examination, and 
Congenital Syphilis. — This next case to be presented to you is that of a 
young man in splendid health who had repeatedly passed nithout adverse 
findings the physical examinations of a government ser\dce. WTien tonsillec- 
tomy ^vas advised, routine serologic tests on the blood \i'erc taken, and to the 
astonishment of all concerned were returned as strongly positive. Called in 
consultation on the matter, the sj'philologist confirmed the strongly positive 
serologic test but could find no anamnestic or clinical evidence of an acquired 
infection. The physical examination disclosed a human spedmen of such ob- 
vious physical fitness that the inclination would be to give him (he *‘oncc-over" 
with a pat on the back and a passing grade. Under such drcumstanccs it 
has been our practice to redouble our attention to possible obscure cddenccs 
of prenatal s>T?hib'tic infection. As a result, in this case, a fiver two finger- 
breadths below the costal margin on ordinary examination was identified by 
three obserx^rs, the enlargement being even more apparent on the Affddlcton 
maneuver. The syphilologist rated the fades at 2$ to 35 per cent of a diag- 
nosis. The upper central incisors were indeed remarkable in that they appeared 
to present accessory cusps suggesting almost Carabc/ii tubercles, though the 
latter arc probably without diagnostic significance for congenital syphilis. 
Vco' fortunately the six-year molars, which rapidly become carious in many of 
these patients, w’crc still retained in the lower jaw. That on the left particu- 
larly show'cd a marked hypertrophic enamel edge, and the grinding surface of 
the tooth at the site ordinarily occupied by the four abortive cusps of the Moon 
molar w'crc exactly replaced by a four leaf clover pattern filling — the shadow, 
so to speak, of the dystrophic **mulbcrr>*” or Moon six-year molar of congenital 
syphilis. 

On the basis of these findings the syphilologist reported to the referring 
aRcnc>^ that he believed the patient to have congenital s>'phflis and advised the 
latter to conduct further tactful inquiry' into his family histon' through hi< 
home physidan and others. The result was indeed revealing. The family 
physidan had recognized the patient s congenital syphilis in infancj'. and had 
treated him for it with mcrcun' by mouth and inunctions. The mother of the 
patient w'as a tabetic with advanced symptoms and signs. One sibling bad 
had his Wsion seriously impaired by interstitial keratitis and .showed other 
typical stigmas. Apparently through the reticence of those aware of the situa- 
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UoD and through the methods of treatment then in vogue s>-phi& had Ivter^y 
rrrought havoc in this family in one direction, leaving only the most tnsig- 
m&cant traces in another. 

A number of examples of this t^^pe of situation un- 
questionably be turned up by the popularization of serologic 
snTve>^, by lavr or othervrise, throughout this countr^^ The 
treatment adxdsed and carried out and the ultimate future of 
the case might well be a lesson to industrial and other agencies 
disposed to cancel out and discharge as industrially un&t and 
disabled indmduals of the type of this young man. Through 
the intelligence of the interested Government authority, the 
patient’s position and promotional rating remained unchanged. 

He received a total of 3 neoarsphenamine injections, 12 inunc- 
tions, 8 injections of mercur}"' salic}date, and 35 injections of 
bismuth subsalic\date without reaction. His eye grounds w^ere 
found to be perfectly normal, his spinal fluid likewise. Per- 
mission to xmrry was given, and when last seen, still strongl}’’ 
seropositive, the patient was nonetheless the husband of a 
healthy woman and the father of a healthy child. All treat- 
ment has been suspended regardless of the serologic fixed posi- 
tives. For those who may question the significance of the 
liver in relation to the picture as a whole, it maj^ be stated that 
it had completely receded and was no longer palpable follow- 
ing the first six months of treatment. 

Oa« VXr. Tardive Congenital Nenrosyplillls — Diagnosis and Treat- 
toBDt.— The last case to be presented to you is that of a young man of twenty- 
tvro whose accurate histon- and treatment cover a period of eighteen years. 

A premature child at eight months, bom of parents who had been seronegath'c 
on the blood nine years before, without a histoxA* of infection or treatment 
hut with one preceding miscarriage, this baby had developed an eruption of 
the palms, soles and face which n^as called “eczema” even with snuffles present. 

inade, no systemic ireatmeni given. At three years of age, a 
Pediatrician was called to see another eruption on the face, palms and soles, 
and a demiatosTThflologist secured positive serologic tests for s^mhilis on the 
chads blood. 

The subsequent treatment consisted of 6 to S intramuscular injections of 
neoarsphenamine, 15 to 17 mercury' inunctions yearly for nine years, and 13 
to 25 grains of potassium iodide three times daily at the time of the inunc- 
tions only. An examination of this chfld^s spinal fluid was first made when he 
^vas eight years old and was reported “positive ” Two Suift-EIlis treatments 
^'ere given, the fluid still being positive on the second occasion. A year later 
a lumbar pvmcture was said to be negative. The child started school at eight* 
he made fair progress at first but then steadily fefl behind. At the time of 
the s>Thilologi5t's e.xaminaiion the child n^as an obrions imbedlc. to judge bv 
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his conduct and cooperation. The phj'sical examination disclosed a suggestive 
facies, a Moon molar, and unequal pupils reacting ver)' sluggishly to light 
The deep reflexes were present, sensor>' changes could not be satisfactorily in- 
terpreted, and there was no evidence of pyramidal tract or lateral column in- 
volvement. As an afterthought, the tibiae were rated as showing fusiform 
thickemng. The serologic tests on the chfld^s blood (Kolmcr, Kahn, KUnc 
and Hinton) were strongly positive — those on the mother's blood being like- 
wise. The child's spinal fluid showed 37 cells, Kolmer-Wassennann 4444, 
Tandy strongly positive, colloidal mastic 4555543111. 

Obviously the serologic and clinical diagnosis at age twelve 
in this case was congenital syphilis and juvenile paresis. The 
choice of treatment rested, to all practical purposes, between 
tryparsamide and malaria. Some hesitation was felt about 
using tryparsamide in so uncooperative an individual, who 
could not give an adequate report of his eye symptoms to pro- 
tect him from toxic amblyopia. An additional opinion as to 
the value of malaria in such cases at that stage of our knowl- 
edge was essentially adverse. 

Accordingly, the boy was placed on tryparsamide therapy, 
reaching a dose of 1.5 Gm. per weekly injection by the fourth 
treatment. Fortunately no eye complications developed. The 
change which took place in the child’s mentality (he was at- 
tending a school for subnormal children) in the course of three 
months was remarkable. As one often observes in these cases, 
he showed a type of “island” preservation of mental alertness, 
possibly associated with regional localization, activity or in- 
activity of the parenchymatous process. 'ttTiile not particu- 
larly improving in certain assigned tasks, he showed a remark- 
able increase in reasoning power and acuteness of observation. 
The speech defect remained a pronounced and persistent symp- 
tom. Memory definitely improved. There was a steady weight 
gain, amounting at times to as much as a pound a week. 

By the thirtieth tryparsamide injection, which with the 
summer interlude constituted the first course of the second 
year of treatment, sexual maturity had begun and the advance 
in alertness was marked. Even through the continued thera- 
peutic improvement, the well-known disposition of paresis to- 
wards exacerbation and remission could be recognized. Re- 
missions often coincided with periods of discontinuance of 
treatment, as during the summer months when the outdoor life 
and sunlight undoubtedly affected the child favorably. By 
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the beginning of the third year of treatment (88th tryparsa- 
mide injection) the patient came regularly, unescorted, for 
treatment, and conversed in animated and intelligent fashion 
at times and uith dullness and hebetude at others. Some of his 
political commentaries and his remarks on industrial processes 
and relations rvere of astonishing penetration. 

Note novT that despite all the sjTnptomatic improvement 
the patient’s serologic tests remain \drtually unchanged: blood 
strongly positive, spinal fluid 18 cells, Kolmer tl'assennann 
444, Pandy 4 plus, and coUoidal mastic 5555310000. 

As a rest from the arsenical the patient vras given bismuth 
followed by thirtj' more injections of trjparsamide. It was 
then decided that, in \dew of the unchanged spinal fluid find- 
ings, he should receive a malarial course (he was fifteen at the 
time) ; he sustained ver>' satisfactorily a siege of twelve chills. 
Immediately following this treatment the impression of men- 
tal set-back was strong, TrATjarsamide urns then resumed in 2 
Cm. doses weekly, and following thirty more injections, fur- 
ther notable mental progress had been made. 


Note now that following the malarial siege plus trAparsa- 
mide the spinal fluid and blood, abnormal despite more than 
100 trr'parsamide injections, had become completely normal; 
the Kohner, Kline and Kahn tests were negative, the spinal 
fluid Kolmer-ll'assennann was 0000 (one cell), and the col- 
loidal mastic 1110000000; globulin was normal. This pre- 
cisely fulBlls the obser\'ation of Solomon with regard to the 
rapid response of seroresistant patients to malarial therapr' 
after prolonged tr}T)arsamide preparation. 


Among the interesting sjTnptomatic remnants should be 
noted again the persistence of the speech defect, which was 
such that the patient could hardly be understood at times 
and the blank or expressionless facies with flattening of the 
nasolabial folds. Again, during the subsequent months of 
tn-parsamide therapy there was evident independence of the 
BOW normal serologic findings and the ups and downs of the 
paretic mental picture during the course of the disease. In 
tne fafl of 1935. ad\dce to the school to emphasize certain fea- 
lures m the boy’s training, especially his defective speech nro- 
striking results— an excellent illustration among mMv 
m this case of the great importance of the help of skilW, child 
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training experts accustomed to dealing with impaired mental- 
ity. 'WTiile part of the subsequent and still more remarkable 
gain is undoubtedly to be attributed to the persistence of treat- 
ment, the importance of training in dealing with special de- 
fects cannot be overemphasized. 

At this time, with counsel from the neuropsychiatrist (Sol- 
omon) who had carried through the malarial therapy, trypars- 
amide was reduced to one monthly injection. Thereupon the 
boy progressed mentally and physically even more rapidly and 
definitely than before. He remained serologically negative on 
the blood, and sustained a thorough-going cardiovascular ex- 
amination by Wolferth with negative results except for a tend- 
ency to tachycardia, which led to a reduction of his athleUc 
activities. Immediately following this, the patient underwent 
psychological classification by a variety of intelligence tests. 
These resulted in a grading and predictions for the patient^s 
future so astonishingly pessimistic that those who had had 
continuous contact with him for the preceding five years sim- 
ply could not accept them. 

In the ensuing half-decade from 1934 to the present time, 
the patient has been continuously under observation the 
syphilologist and has received twelve tryparsamide injections 
per year. The spinal fluid has twice been completely negative, 
and the blood likewise. Under the direction of an unusually 
good school he has made continuous progress and certainly 
can no longer be rated as a low-grade imbecile, from the stand- 
point of his placement in the world at large. He conducts a 
good conversation in reasonably distinct speech, sho^vs intelli- 
gence in general, personal and special affairs, and has improved 
greatly in physical coordinative power and accurac}" of per- 
formance. That he can ever assume full-fledged adult respon- 
sibility for himself may properly be doubted, but his placement 
in farm life, for example, would be entirely possible, and the 
comfort he has been to his family is immeasurable. That be 
gets ^‘jittery” when put to the test before strangers is of course 
a serious incapacity and a probable explanation of his low 
grading in intelligence tests. 

A\Tiat moral shall we draw from a tale like this? Serologic 
testing routinely during pregnane}^ would probably have done 
away with most of the telling. Action by the physician who 
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made the incorrect diagnosis of eczema ivould have done still 
more, A spinal fluid examination, complete and accurate on 
all counts, performed within the second or third year of life 
and preferably within a short time after the* serologic recogni- 
tion of the infection in the first year, would almost certainly 
have saved this boy, because the response of children to even 
moderate treatment for the disease, of a standard tj^^e, leads to 
better results for the ner\mu5 system than are obtainable in * 
adults. With the chronology’' of the case in hand, there can 
be little excuse for the desultory^ and inadequate treatment 
that followed the recognition of the child’s neurosyphilis. It 
vvas no doubt a part of the traditional pessimism of the days 
from which we have not y^et recovered. EarW recognition and 
determined and intensive treatment ndth tryparsamide and 
fever for the congenitally^ neurosyphilitic, and particularly’' the 
preparetic or juvenile paretic child will unquestionably^ lead 
to therapeutic results and a sa\dng of life and intelligence com- 
parable to that now obtained in the management of the adult 
form of the disease. In the rescuing of as much of the child 
intelligence impaired by^ neurosyphilis as possible, the help of 
special skill and school facilities for the impaired mind is as 
essential as ophthalmologic cooperation in the care of inter- 
stitial keratitis. 


SUMMARY 


There have been presented before y’'OU seven cases of con- 
genital syphilis, illustrating the following topics: 

1. The 772othcr ufho acqi/ircs syphilis and becomes scro- 
^sitivc duruig her pregnancy. — The average prenatal exam- 
ination law requiring blood serologic testing at the time of the 
first prenatal \dsit cannot control such a problem, which, in 
actuality, requires subsequent study in late pregnancy and at 
the time of delivery. Fortunately this problem is not common 
except in obstetrical practices invohdng unmarried mothers or 
se^ally promiscuous women, but the medical profession as a 
vrhole must be constantly aware of this stumbling block in the 
control of congenital syphilis because of the importance of the 
public health problems involved . 


1 The seronegative syphilitic 7nothcr.~^o pregnant 
woman can be assured the birth of a healthv child unless she 
has received some prenatal therapy during each pregnancy^ 

\’OL. 
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The mere fact that a woman is pregnant, however, and that 
the time for administering protective prenatal therapy is grow- 
ing shorter as the pregnancy progresses, is no reason for com- 
mencing treatment for syphilis on what would be considered 
inadequate evidence for establishing the presence of this dis- 
ease. 

3. The problem of the seropositive non-syphilitic baby has 
been largely solved with the application of the quantitative 
titred Wassermann. WTiere this laboratory procedure is not 
yet available, dependence on the standard technics performed 
in a good laboratory is satisfactory. The syphilitic reagin 
transferred from the maternal blood stream is only infre- 
quently detectable in the infant after the third week of life. 

4. The roentgenogram of the long bones of the newborn 
infant is sometimes helpful in solving the diagnostic problem 
during the first few weeks of life when serologic testing is not 
wholly dependable, provided, however, the presence of the 
disease is not deduced from minor or equivocal skeletal 
changes. 

5. The healthy, adult, congenitally syphilitic woman prac- 
tically devoid of stigmas, with an apparently negative family 
history and a social position above the average, may without 
warning develop interstitial keratitis, often with concomitant 
Glutton’s joints (bilateral hydrarthrosis). Under thorough- 
going combined treatment with the arsenicals and soluble heav}' 
metal intramuscularly, including mercury if bismuth seems 
slow in action, she can achieve a practically symptomless and 
residue-free recovery, with subsequent fitness for marriage, re- 
gardless of positive blood serology and give birth to a healthy 
child temporarily seropositive on the cord blood. 

6. Persons found seropositive as part of a routine physical 
examination or other routine testing practice should be care- 
fully searched for the more unfamiliar stigmas of prenatal 
syphilis, including in this a thorough-going inquiry into the 
family history. After adequate treatment as for a seroposi- 
tive latent acquired infection, such persons may marry re- 
gardless of their serology and become the parents of healthy 
children. There is no excuse for any discrimination against 
them in any legal, professional, economic, or industrial field. 
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A number of such indi\dduals vdM undoubtedly be identified 
in the now prevalent serologic surs^ey. 

7. Congenitally sj^Dhilitic indi\dduals with neurosyphilis, 
and even tj^jical juvenile paresis, have an excellent outlook 
under trj^arsaraide and malaria in modem treatment. Spinal 
fluid examination within the first two r^ears of life with posi- 
tive findings, adequate^ dealt with, will forestall slumps in 
conduct, deteriorative changes, pseudo-imbecility and ultimate 
death or disintegration in the large proportion of cases. The 
assistance of skillful school and personal training by experts 
is invaluable. 
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THE TREATMENT OF ASTHMA 

It was with serious misgivings that the writer consented 
to prepare a clinic on the subject oi the treatment of asthma. 
In the first place, the subject is so large that it cannot possibly 
be covered complete!}’' in the space available. The matter is 
further complicated by the fact that details of procedure can- 
not be set down in the form of a routine to be followed in ever}" 
patient. The physician does not treat asthma but a patient 
with a s}Tnptom which may be due to several or many of hun- 
dreds of possible causes, and with an increasing range of 
complications, the longer the disease lasts. There are few 
conditions in medical practice in which treatment must be so 
highly indi\ddualized. Moreover, it might be argued that the 
proper treatment of asthma belongs in the pro\dnce of the spe- 
cialist, since only the specialist can be expected to be ade- 
quately equipped, not simply in experience but especially in 
diagnostic and therapeutic materials. And finally, to write an 
article on only the treatment of a disease in which correct 
and detailed diagnosis is so essential, is like telling only the 
last half of a stor}\ 

And yet for a number of reasons it is important to bring 
the principles of the treatment of asthma to the attention of 
the general practitioner and the internist. Practically all pa- 
tients with asthma are first seen by them, and most asthmatics, 
even after consultation wdth an allergist, continue their treat- 
ment in the hands of the general practitioner. That which in 
the future may well prove to be a most important matter, the 
prophylaxis of asthma, lies primarily in the pro\dnce of the 
general medical ad\dsor. Moreover, he is less likel}’- to make 
the mistake of considering only the asthma and failing to see 
the patient as a whole. 

1605 
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Conversely, the practitioner must reaUze his own limita- 
tions as regards the detailed management of asthmatics. Next 
to incomplete diagnosis, incomplete treatment is the most im- 
portant cause of therapeutic failure in asthma. The incom- 
pleteness of the treatment is usually to be laid at the door of 
the practitioner who fails to carry out in its entirety the advice 
of the consulting allergist Let not the practitioner fall into 
the error of looking on the allergist as a mere skin-tester or 
glorified technician (nor should the allergist allow himself to 
be one!). 

Therefore a clinic on the treatment of asthma is fully justi- 
fied: granted that it cannot go into every detail, but senses 
rather to emphasize the high spots, warn against the commoner 
pit-falls, and point out some recent and useful advances. As 
for the matter of starting a story in the middle, every, instal- 
ment of a serial story in a literary magazine begins with a 
brief synopsis of what has gone before; why deny the medical 
writer the same privilege? And so, a few words on: 

THE DIAGNOSIS OF ASTHMA 

While in many diseases the establishment of a nosological 
diagnosis is enough to plan the entire treatment, in asthma this 
is only the first of many diagnostic steps that must precede a 
complete treatment. Having decided that the patient has 
asthma, and not one of a variety of other causes of dyspnea, 
we must find out: 

1. Al/ the things to which he is sensitive, be they things 
he eats, or that he inhales in his home or elsewhere, at his work 
or play. 

2. All complications which may have arisen in his res- 
piratory tract: sinus infection, nasal polyps, bronchial infec- 
tion, bronchiectasis, bronchostenosis, emphysema. 

3. All other factors, involving pathologic anatomy 
marked deflection of the nasal septum with firm septoturbinal 
contact), or pathologic functional disturbance (e.g., hyper- 
tension), or unfavorable psychologic situation (such as social 
maladjustment) ; factors any one of which may be the straw 
which breaks Ae sickly asthmatic camel’s back. 

To arrive at such a complete diagnosis requires: 

L The most searching history. 
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2. A physical examination, which in addition to the usual 
routiiie must always include an examination of the upper res- 
pirator)^ tract by a rhinologist, using the nasophaiymgoscope 
and transillumination of the sinuses. In selected cases bron- 
choscopy is indicated. 

3. Laboratory studies, in addition to a blood count, urine 
anal)^is and Wassermann test, should include a:-rays, usually 
of the sinuses, often also of the chest, and in some instances 
of the bronchial tree after lipoidol instillation. 

4. Complete skin tests: not in the routine of a technician, 
but by some one who knows what to test for and how to in- 
terpret the results. 

5. In all cases treatment itself is diagnostically important, 
ior it not onl}" determines the significance of test results, but 
may serve to discover causes which tests failed to find. 

6. Nor is such a complete diagnostic sur\^ey necessarily the 
last diagnostic study. The fundamental trouble with the al- 
lergic patient is not that he has asthma, or that he is sensitive 
to feathers, but that he has inherited the abilit)^ to become 
sensitized more easily to things in his enrironment than do 
normal indiriduals. Therefore the allergic’s sensitization pat- 
tern is not a fixed and final thing: in the course of the years 
old sensitirities disappear and new ones can develop, a possi- 
bility among those to be considered if the patient suffers a 
relapse. 

TREATMENT OF ASTHMA 

The subject will be discussed from the standpoints of, first, 
the general principles which underlie all phases of the treat- 
ment of asthma, and second, the application of these thera- 
peutic principles to the indmdual case. 

Geheral PnmciPLES 

Since sensiti\'it 5 - is, in the present state of our knowledge, 
the first cause of asthma, treatment must be directed first last 
and all the time to the; 

I. AUer^c Factors.— The first axiom in allergj- is that: 

(a) Avoidance of that to which the patient is sensitive 
gives by far the best therapeutic results. If the patient is 
external substances, U., things outside of his 
^ body, and no secondarj' infectious complications are pres- 
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ent, then the complete avoidance of those substances will give 
complete reUef. 

The avoidance of dietary factors^ while it may appear 
simple enough at first glance, is nevertheless beset with a sur- 
prising number of difficulties and pit-falls. The first step in 
the direction of avoiding food allergens is a diet based on a 
list of foods which. gave unequivocally negative skin tests. 
This means that the patient must eat no food which gave even 
a weak or trifling skin reaction. It also means that he should 
eat no food which was not tested. It means further, in view 
of the fallibility of food tests, that the patient should avoid 
any food which experience has shown to be harmful, irrespec- 
tive of the skin test result. And the avoidance of the forbidden 
foods must be complete. Yet failure to make the avoidance 
complete is encountered in the first weeks or months of nearly 
every patient^s experience. 

Why is there difficulty in making avoidance complete? 
Because patients — and most physicians — avoid the obvious 
but fail to avoid the hidden ingredients of foods. How many 
patients know the scores of guises under which egg, milk 
and wheat masquerade? Or that sardines are commonly boiled 
in peanut oil before packing? Or that ice cream powders con- 
tain Karaya gum? Or what is in baking powder or AVorcester- 
shire sauce? Or from what flowers the bees collect their 
honey? The allergic's guiding rule should be: If you doni 
know what^s in it, donH eat it. 

Fortunately there are now available for patients a number 
of manuals in which adequate information on food constituents 
may be found. Since the results of treatment must so largely 
depend on the intelligent co-operation of the patient, his in- 
struction becomes a prime duty of the physician, A manual 
will prove most helpful in this direction. 

The avoidance 0} inhaled factors is always possible, but at 
times highly impracticable. Yet the therapeutic success 0 
avoidance, \rith inhalants as \rith foods, depends wholly on its 
completeness. 

Pollen can be completely avoided only by going where the 
offending pollen does not exist (also at sea) or by an uninter- 
rupted stay in a room supplied udth filtered air. The latter 
expedient is one which every hospital should be equipped to 
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pro\idej not only for asthmatics, but for hay fever sufferers 
who must be subjected to laparotomy in the pollen season. 
In an emergencj’*, a poUen-free atmosphere is well approxi- 
mated in an o^gen tent. 

Anwial epidermal stib stances come in for serious consider- 
ation, especially in the home. We spend a third of our lives 
in our bedrooms, more time than in any other place. There 
can therefore be no compromise in the matter of complete 
avoidance of offending substances in the bedroom. Yet how 
often does the room-mate continue to sleep on feathers, or the 
asthma recur when the first cold night calls out the down 
A common current fallac}^ is that covering a pillow or a mat- 
tress with a so-called imper\aous cover insures complete avoid- 
ance: it certainly does not! It materially reduces the intensity 
of exposure and so is useful to prevent sensitization to bedding 
materials in allergic indhdduals not yet sensitized, or as a 
temporar}^ measure for the sensitive, to be used while travel- 
ing. But in the sensitive patient’s bedroom such offending 
substances should be completely removed. 

Patients who are not relieved hy remo\dng feathers, horse 
hair, wool, etc., from the bedroom may find it necessary to 
extend the elimination to all parts of the house, \^ith special 
attention to all bedding, upholstery and rugs. Nor should one 
forget the felt pads, made of the matted hair of various ani- 
oials, and commonly used under rugs and carpets. 

Simply to banish the family cat wiU not rid the household 
of the years’ accumulation of cat hair, nor does it prevent 
contact with cat hair in furs or the lining of gloves or slippers. 

Specific organic dusts of many kinds offer similar problems. 
Some are common offenders in the household. IMany asth- 
matics, especially those with the usual pollen sensiti\rities, are 
sensitive to pjTethrum pollen, the active ingredient of many 
^ctiddes. If the patient is sensitive to orris root, then all 
members of the household should use orris-free cosmetics. 
^ increasing number of specific dust sensitivities are being 
found in connection with occupations. Complete aTOidance 
^ay then at times be achieved only by a change of occupation. 
Or it may be necessar\^ for an indiridual to change clothing at 
^ place of work, so as not to bring home the offending dust 
lo a sensitive asthmatic. 
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Avoidance of house dust by those sensitive to it is a com- 
mon and^ a vexing problem. Complete permanent avoidance 
may at times be achieved by a change of residence; a change 
which may be made imperative if the offending dust component 
is the mold spores from a damp cellar. Only too often, how- 
ever, the source of trouble lies in the bouse furnishings which, 
if not discovered, will continue to plague the patient when they 
go with him to his new environment. Complete temporary 
avoidance of house dust is often possible (and necessitated as 
an emergency therapeutic measure) by removing the patient 
to a hospital. The prompt relief which a patient experiences 
upon hospitalization and the equally prompt recurrence of 
trouble when he goes home are the best possible evidence of 
the localization of the causative agent in his own home, and 
that is most often his own house dust. 

(6) When complete avoidance of allergens is impossible or 
impracticable y two measures become necessary. The second 
is obvious to all: desentitization. Equally important, but often 
overlooked by those not trained in allergy, and therefore in 
the interest of emphasis to be considered first, is: 

1. Partial Avoidance . — In a large measure the production 
of symptoms by an allergen in a sensitive patient is a quanti- 
tative matter. A very little of the allergen may cause no 
symptoms at all. More allergen will produce mild symptoms 
and much allergen provokes serious trouble. Desensitization 
is rarely, if ever, complete — the better term is “hyposensitiza- 
tion” — and consequently will fail to protect a patient against 
huge amounts of the allergen. Consequently, the more of the 
allergen which the patient manages to avoid, the more likely 
will desensitization prove effective against the remaining ah 
lergen. In short, partial avoidance is usually vital to the 
success of desensitization treatment. 

Pollens may be partly avoided by such expedients as an air 
filter in the bedroom or office, or by keeping bedroom windows 
closed by day and by using an impervious bed spread (rubber- 
ized sheet, paper) to keep pollen off the pillow by day, and by 
spending the vacation at the seashore or in the deep woods 
instead of the country. 

Animal epidermal substances and other materials used jn 
bedding, such as cotton or kapok, can and should be partly 
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avoided by the xise of impervious pillow and mattress covers 
when the patient is traveling. By covering woolen blankets 
with one or two la^^’ers of cotton sheeting the wool dust contact 
is much reduced. This objective is also helped by using old 
blankets^ of dyed wool and repeatedly washed, so that they 
shed ven^ little, and by avoiding new fuzzj^ soft-woven 
blankets of native white wool. 

Occupational dusts may be parti}’' avoided b}’' suitable dust- 
removing de\dces in the work-room and by the use of masks. 

Ever}^ effort should be made to avoid as much house dust 
as possible: painted walls, rather than wall paper; certainly 
nem oatmeal-finish wall papers or burlap wall coverings; bare 
floors, or with linoleum or small washable cotton rag rugs; as 
little as possible in the line of hangings, and these of the light- 
est and least offensive materials; plain furniture with a mini- 
mum of upholster}’-; no heating or ventilating deduces that 
mvolve recirculation of air from one part of the house to an- 
other; no animal pets; and no insecticides that contain py- 
rethnim. Especially in the bedroom should these measures 
be carried out to the acme of monastic simplicity. The bed- 
room door should alwa}^ be closed to keep out dust from the 
rest of the house. The patient should also avoid visiting other 
houses in which he has experienced trouble. 

2. Desensitisation becomes necessary when complete avoid- 
ance is impractical and partial avoidance does not relieve. 
This is undertaken the subcutaneous injection of increasing 
amounts of the specific extract, in case of foods also by the 
feeding of increasing quantities, beginning with amounts too 
small to provoke s}Tnptoms, and aiming at a maximal dose 
comparable in amount to that met with in ordinar}’- exposure. 
The commonest examples are treatment with pollen extracts 
and house dust extracts. In addition to these, orris root, 
feathers, hair and an occasional occupational dust are used in 
me small minoriu^ of patients who for unusual reasons find it 
impossible to achieve adequate avoidance of these substances. 
Tood desensitization needs to be attempted only with those 
hardest to avoid: egg, milk and wheat. 

Although space does not permit a detailed description of 
desensitization technic, it will be well to point out certain 
important principles, the neglect of which will lead to failure* 
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Use the Proper Extract . — ^This seems obvious enough. In 
case of pollinosis one should use all the pollens which are 
responsible for symptoms. In case of house dust, use an ex- 
tract prepared from the dust of the patient's own house. 

Begin with a Small Enough Dose . — Thus with pollens start 
with that dilution which just fails to give a reaction on en- 
dermal testing. 

Do not Give Injections too Close Together . — it 
may be necessary to give pollen doses every day to those re- 
porting late for treatment, there is far less chance of an un- 
favorable reaction and the end result is always better if the 
doses are spaced at four- to seven-day intervals. The latter 
interval is best with anything except pollens. 

Do not Increase the Dose too Rapidly . — ^The proper in- 
crement must be learned from experience with the extract and 
with the patient. 

In Case of Reaction, do not Increase the Next Dose . — ^If 
the reaction was not severe, repeat the same dose. If a re- 
action again occurs, or if the first reaction was severe, reduce 
the dose and later proceed more cautiously. 

When Symptomatic Relief is Achieved, Level off the Dos- 
age . — This is especially the case with house dust extract. After 
a few doses at the regular interval, the interval may be pro- 
longed by a day each time, so long as the patient does well. 

Perennial treatment in pollinosis should be given if pre- 
seasonal treatment alone does not give complete relief, or if 
the patient finds it more convenient. 

Desensitization by feeding egg, milk, or wheat is subject to 
the same general principles, except that feedings are given 
daily, using the well-cooked, at times diluted, food instead of 
an extract. When adequate tolerance is attained (it takes 
from six months to two years), some of the food must be eaten 
daily to hold the tolerance. 

So-called nonspedfic desensitization with peptone, hista- 
mine and other protein derivatives has rarely proved successful 
in asthma. (The results have been somewhat better in certain 
other allergies, such as urticaria.) 

Physical Allergy . — In patients who have had asthma for a 
long time, the reflex processes involved in the asthmatic 
oxysm, by reason of frequent repetition, may in time be called 
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forth by less and less of a specific stimulus, or by less specific 
stimulus plus some nonspecific stimulus. Ph}»sical agents, 
notably temperature changes, and espedally cold, may be the 
nonspecific stimulus that precipitates an attack. In occasional 
patients the physical agent alone may finally be able to pro- 
voke an attack, gi\’ing rise to the term “physical allergy.” The 
mechanism of such attacks suggests that of a conditioned 
reflex. 

All asthmatics should avoid rapid temperature changes. In 
the winter the bedroom window is not to be opened more than 
an inch, so that the temperature in the bedroom does not fall 
below 60^^ F. The patient must avoid cold drinks or ice cream 
with the evening meal or at night. 

Over-filling the stomach, especially late in the day, can also 
be such a nonspecific cause in bringing on sjTnptoms. The 
asthmatic is therefore better off if he eats four smaller meals, 
with the chief meal in the middle of the day. 

It is probable that ps^^'chic stimuli may at times act in a 
similar way. The implications are obdous. 

n. The Treatment of Complications. — ^This involves 
not only those resulting from asthma itself, but any co-existing 
disease the patient may have. First to be considered are: 

(a) Nasal CojnpUcatwns, — The commonest abnormality 
is a: 

(1) Deflected Septum, — crooked septum or a septal spur 
should be corrected if there is firm lateral contact with the 
^rbinates, because such a defect carries the triple threat of 
interference with breathing, interference with normal sinus 
drainage, and of reflex influence on bronchospasm. The oper- 
ation should never be performed, however, during the pollen 
season, but preferably after October 15 and before April 1, 
lest the patient develop a new pollen sensitivity. 

(2) Nasal polyps, if large enough completely to obstruct, 
^uld be removed, the larger ones irrespective of the season, 
^en a thorough program along allergic lines should be ear- 
ned out. At the end of six to eight weeks it will be found that 
there has occurred a certain amount of regression in the 
polypoid change, even at times to the extent of disappearance 
ot the pobps. Polypoid tissue which remains after two months 
ot treatment directed against allergic factors should then be 
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thoroughly removed, but not during the pollen season. Al- 
lergic measures must be continued after the removal of the 
poljTps, not only because of the asthma, but to prevent the 
recurrence of the polyps. 

(3) Sinus disease calls for treatment along the same lines 
as mucous polyps, and in addition necessitates the treatment 
of infection. Allergic management for two months, together 
with the use twice daily in most cases of a mild shrinWng nasal 
spray [e.g,, cocaine hydrochloride gr. v, ephedrine sulfate gr.x, 
epinephrine (1:1000) ttlxXj antipyrin gr. vi, water to make 
5iii] will result in some lessening of the mucosal swelling, 
better drainage of the sinuses and consequent improvement 
of the sinus disease. What remains after two months will re- 
quire surgical treatment. 

The guiding prindples in sinus surgery in allergies are: 
(1) Thorough, so-called radical measures (e.g., Caldwell-Luc 
operation on the antrum) are in the long run the most effective 
and therefore the most conservative. (2) More than the usual 
care in after-treatment is required to guard against synechiae. 

(3) Operation should be carried out in a pollen-free season. 

(4) Do not do too much at a single sitting (e.g., a bilateral 
Caldwell-Luc). 

The treatment of the infection in the sinuses is along the 
lines to be discussed under bronchial infection. 

(6) Bronchial Complications . — These include, first, and 
present in a majority of patients, bronchial infection. In a 
few cases there also occur bronchiectasis and bronchial 
stricture. 

The treatment oj injection, whether it be in the sinuses or 
bronchi, is an extremely important part of the management of 
asthmatics. Unfortunately it is very often mismanaged, be- 
cause the physician commonly treats the condition according 
to the usual principles of drainage and immunization and for- 
gets to reckon with the allergic nature of his patient. Bacterial 
allergy is a very common factor in asthmatics. Its behavior 
is very different from that of other forms of allergy in a num- 
ber of ways: its intensity varies widely; its local manifesta- 
tions (edema, hyperplastic swelling of mucosa) are more 
chronic (although occasionally they are dramatically acute), 
and are hopelessly intermingled with the ordinary processes of 
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infection; its presence cannot be determined with any degree 
of certainty by skin tests. Btd its possible presetice must not 
be ignored, I have seen a number of attacks of status asth- 
Tnaticus precipitated by unwise vaccine dosage (in fccty I am 
becoming convinced that status asthinaticus is chiefly a matter 
oj bacterial allergy)^ and I know of one death that occurred 
a few minutes after an initial TOCcine injection of 10 million 
organisms. 

As in all localized infections, adequate drainage is a first 
requirement. In the nose, this involves the use of shrinking 
spra\^ to open sinus ostia, local rhinologic treatment and 
surgical drainage. In the bronchi, it means keeping the sputum 
thin by the use of expectorants (iodides are most helpful) , and 
the use of gravity (postural drainage 10 to 15 minutes several 
times a day, especi^y at bed time). Local treatment through 
the bronchoscope may prove ver\’^ helpful. 

At this point bronchoscopy in asthma deser\^es a paragraph. 
Skillfully performed, under local anesthesia onl}^, broncho- 
scopy is a valuable help in diagnosis and treatment that is far 
too rarely used. Any asthmatic with a chronic cough that has 
lasted for several months deserves bronchoscopy, unless there 
are definite contraindications (ane\ir 3 ’^m, serious cardiac dis- 
ease, advanced senility)- In no other way can one diagnose 
stricture of a bronchus. It is the best way to get an imcon- 
tanunated sputum specimen for culture and vaccine. It is the 
best to diagnose bronchiectasis, both by direct inspection 
and bronchography. Iodized oil (ha\dng ruled out iodism and 
sensitmty to the oil in question) should be instilled into the 
part of the bronchial tree tmder investigation through the 
bronchoscope: it is the only wa}^ one can be sure the oil will 
get into the right place. The oil can also be quickly and safely 
removed through the bronchoscope. In many cases the mere 
passage of the bronchoscope seems to have a beneficial effect, 
much as the passage of a sound may set aside urethral spasm. 

Vaccine therapy is exceedingly helpful in dealing with in- 
fection in sinuses or bronchi. If there is purulent sputum or 
ff material is obt^ed at operation from the interior of a sinus, 
an autogenous vaccine is best Not infrequently a specimen 
obtained through the bronchoscope fields only a single species 
of organism on culture. In case several different organisms 
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are obtmned, all are incorporated in the final vacdne, with 
proportionately greater amounts of the streptococci, H. inSu- 
enzae, and hemolytic staphylococci. A ^ood rule is to use the 
approrimate proportions found in a stained smear of the fresh 
materia]. Attempts to pick the organisms on the basis of re- 
actions they produce in the patient^s skin have not proved 
satisfactory. 

Great care should be taken in determining the initial dose. 
In no case should this be larger than 2 million organisms (an 
endermal injection of 0.02 cc. of a suspension containing 100 
million organisms per cc.). If the patient’s cough and wheez- 
ing become worse during the next twenty-four hours, the sub- 
sequent dose should be reduced to one-tenth of the first dose 
by preparing a new dilution containing 10 million organisms 
per cc. In patients who have ever been in status asthmaticus, 
or in elderly asthmatics with long years of chronic cough and 
bronchitis, it is wise never to begin with a larger dose than 
200,000 organisms, and in one patient I have had to reduce 
the dose to as low as 20,000. 

In the patients who suffer these severe reactions, serious 
damage is often done by physicians who persist in using larger 
doses and in increasing the dosage in spite of reactions. Then 
both patient and doctor are convinced that the vaccine is harm- 
ful rather than helpful and the vaccine is thrown away. Yet 
in these very cases proper vaccine therapy gives its best re- 
sults: the fact that even tiny doses cause reactions proves that 
the vaccine contains an important allergen and so should be 
the thing with which to desensitize the patient. It should be 
used in small enough dosage for exactly the same reason that 
determines the dosage in pollen therapy: the avoidance of 
general reactions. 

The frequency of vaccine doses should not be more than 
once a week. Injections after the first should be given sub- 
cutaneously on the outer aspect of the upper arm with a tu- 
beroilin syringe that has been sterilized by boiling. The 
dosage as a rule may be increased from an initial of 2 million 
to 5 million, then 10, 20, 30, 40 million and so on to 100 mil- 
lion; then weekly increases of from 50 to 200 million, depend- 
ing on local or general reactions. In some patients there is 
reached a “ceiling dose,” beyond which any increase causes 
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trouble. That dose, or one slightly smaller, should then be 
continued once a week. 

WTien the vaccine is used up — the initial supply is good 
for a year — a new vaccine should be prepared. If the patient 
now no longer has purulent nasal or bronchial secretion, then 
a so-called stock cold vaccine is employed. In all asthmatics 
who gh^e a history of recurrent winter colds, such stock vac- 
cine treatment has an excellent prophylactic value, in that they 
get over their colds in a few without complications instead 
of suffering for weeks thereafter with a purulent bronchitis. 
Such treatment is best begun in late summer and continued at 
weekly mter\^als well into the winter. The chief precaution 
has again to do with the dosage: a small initial dose of a 10 
per cent dilution of the stock material. Never give the usual 
dosage recommended on the label, 

A third measure, which when feasible is very useful to 
combat infection, is a change of climate during the winter 
months. The mildly stimulating climate of the western parts 
of the Carolinas or of northern Georgia is preferable to the 
enerv'ating heat of the Florida coast. But few patients are 
able to meet the most important condition: to leave the North 
in late December and not return before the first of Jlay, 

[There is more to follow on the subject of climate and 
asthmatics.] 

Bronchiectasis is a comparativeU’ rare complication of 
asthma. This statement is based on our e?q)erience in hun- 
dreds of observ^ations by bronchoscopy and bronchography. 
(BcTOre of an i-ray diagnosis without the use of a contrast 
medium!) It usually occurs in the form of localized bron- 
chiectasis in larger bronchi. Its treatment is essentially that 
of infection as above described, together with local treatment 
through the bronchoscope. 

Bronchial stricture, a rare complication usually found on 
bronchoscopy in a large bronchus and apparently a late result 
of infection and ulceration, should be suspected when phj^ical 
signs persistently predominate in one lung area. Its diagnosis 
and treatment (sj^tematic dilatation) belong to the bronchos- 
copist. 

(c) Pulmonary Emphysema, — This is a common and dis- 
tressing complication of late asthma and it offers little chance 

vou 23—102 
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for therapy. In addition to the treatment of the allergic and 
infectious factors^ one can at times improve the efSdency of 
diaphragmatic breathing by the use of an abdominal belt that 
pushes abdominal viscera and diaphragm higher into the 
thorax. Regular exerdses, designed to increase respiratory 
excursions, especially the expiratory phase, are of value to all 
asthmatics, including those with emphysema. 

((f) Other diseases^ whether pulmonary, such as tubercu- 
losis, or extra-pulmonary, such as diabetes, are to be treated in 
the usual way; but at the same time one should not lose sight 
of every phase of asthma therapy. When two diseases co-exist, 
each requiring diet limitations, the physician must be doubly 
on his guard not to predpitate the patient into a third illness 
due to defidency of vital dietary constituents. This leads 
naturally to a brief mention of 

ni. The Patient Himself. — ^Little need be said in this 
regard for it is all so obvious. Yet it must be emphasized, and 
the physidan should frequently remind himself that: asthma 
is an illness which by its chronicity and the varying intensity 
of its symptoms tends to focus attention on itself, to the neglect 
of the patient himself, his general health, strength and condi- 
tion, and the important bearing which his psychic state can 
have on the course and severity of his asthma, 

IV. The Treatment of the Asthmatic Attack— This 
might seem to many to be of outstanding importance and there- 
fore deserving of first, rather than last consideration among 
the general principles of treatment. It is undoubtedly of out- 
standing importance, but the treatment of the attack can be 
carried out properly and completely only in the light of all 
that has gone before. Many times have I seen treatment of 
the attack fail in the hands of those who knew all about the 
symptomatic treatment but who had overlooked the most ob- 
vious axioms of prophylaxis. Thus in a number of cases I have 
turned the tide in favor of a desperately ill patient by remov- 
ing from the oxygen tent (in one instance oxygen and helium) 
the jeather pillow that was slowly but surely choking him to 

death. / \ v, ri 

Asthmatic symptoms occur in one of three ways: (1) snort^ 

sharp paroxysms, lasting minutes or hours; (2) continuoi^ 
mild wheezing for weeks, months, or years, usually with slight 
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to severe paroxysmal exacerbations; and (3) status asth- 
maticus. Short paroxysms typically arise from intermittent 
contact 'with an external cause. Continuous asthma may be 
due to constant exposure to external causes, or to a combina- 
tion of external causes and internal causes, notably infection, 
with or without bacterial alle^g}^ Status asthmaticus desig- 
nates an intense and prolonged attack of d 3 ^pnea, lasting from 
two to fourteen or more da^^, usually with fever; with a some- 
what scant but very viscid bronchial secretion that defies the 
patient^s efforts to raise it and results in Qmiosis or even fatal 
asphj^a, and with a less mobile type of mucosal edema, which 
in part at least accounts for the ineffectiveness of treatment 
with epinephrine. At times there are patches of pulmonarj’’ 
consolidation or of atelectasis. The underl}ang causes of 
status asthmaticus are as 3 ^et unknown. The writer, on the 
basis of clim‘cal eridence, believes that its major cause is the 
severest form of bacterial alle^g^^ He has seen it produced 
on a number of occasions b^^ even tiny doses of an autogenous 
vaccine, and has seen this happen t'wice in the same patient 
on several occasions. 

The symptoynaiic treatment of asthma is directed against 
certain functional abnormalities, which in turn vary in degree, 
and to some extent in kind, in the different types of symptom 
pictures just described. Present in all cases are; (1) mucosal 
edema, probably due to the local action of allergens on blood 
vessels, and (2) spasm of bronchial muscle, probably due at 
tim^ to local action of allergens on the muscle itself, at others 
mediated by vagus stimulation. In connection with edema 
there has been postulated a state of; (3) hxcr eased capillary 
P^rnseabilify, In addition there may be; (4) altered (usually 
inCTeased) bronchial secretion, and (S) anoxemia. Infection 
brings with it (6) inflammatory changes in the bronchial mu- 
cosa. The worse the asthma, the more likely is the patient to 
^ow (7) nerjous and emotional unrest. Prolonged symptoms 
with consequent stanmtion and the repeated use of epinephrine 
may result in (8) hypoglycemia, with possibly also (9) de- 
hydration. 

To combat edema and bronchospasm, by stimulation of the 
s^Tnpathetic nerves, 'we have available epinephrine, ephedrine, 
propadrine, benzedrine, neosynephrin and similarly acting 
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substances; and pituitriri. Atropine can relieve spasm by 
paralyzing the vagus endings; at the same time it greatly re- 
duces secretions. Theophylline preparations and papaverine 
act directly on smooth muscle to lessen spasm. Calcium can 
lessen capillary permeability. Bronchial secretion^ especially 
in chronic cases with infection, is often so viscid as to require 
excessive cough to raise it, with resultant exhaustion and in- 
creased dyspnea of effort. Iodides, and occasionally apomor- 
phine, are used to thin out the sputum. Oxygen with or 
without helium takes care of the cyanosis. Barbiturates, opi- 
ates and general anesthetics have been used to obtain adequate 
sedation. Surgical anesthesia (rectal admimstration of ether 
in oil, or avertin) may effect relaxation of bronchospasm when 
other measures have failed. 

What has experience taught us about the relative merits 
and proper use of these drugs? 

The Acute Asthmatic Paroxysm. — ^This is best treated with 
epinephrine. Its quickest results are seen after hypodermic 
injection. The first principle in its use is: give it early and 
as often as needed. Two to five minims at the first sign of the 
attack will do more good than a larger dose later. The small 
dose is less likely to cause disagreeable palpitation and tremor, 
and so can be used more freely (every five or ten minutes). 
To insure early administration, the patient must be taught^ to 
give it to himself: a hypodermic outfit sterilized by boiling 
should always be available. For infection purposes use a 
1:1000 solution, or weaker. 

Epinephrine by inhalation has proved exceedingly useful 
because of the ease of admirustration and its prompt effect. 
Its successful use hinges on these points: (1) a strong solution 
(1:100), and (2) an efficient vaporizer that produces an ex- 
ceedingly small, droplet, smoke-like vapor which is inhaled 
through the mouth, not blown into the bronchial tree. Two, 
three or four deep breaths of it will generally be enough; the 
patient must learn the smallest number that will give relief. 
The epinephrine which reaches the bronchial tree can give 
relief without necessarily produdng disagreeable vasomotor 
effects. The excess of epinephrine in the mouth, however, can 
be absorbed and cause palpitation, etc. The parient should 
therefore always rinse out his mouth with water immediately 
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after usmg the vaporizer. Inhalation of epinephrine ni\Bt be 
used cautiously in the presence of an acute respiratory^ infec- 
tion, because of the far greater absorption of the drug from 
the inflamed mucosa. 

Patients must be vramed of the grave danger of mixing 
bottles and giving 1:100 epinephrine subcutaneously. Death 
has followed a single dose of 0.6 cc. 

Inhalation of bcnzcdrhic vapor has been found to relieve an 
asthmatic attack. A special type of inhaler is required. The 
drug should be used wuth caution because of the ease of over- 
dosage and possible toxic effects. 

Ephedrinc and similarly acting drugs given by mouth have 
little effect except on the mildest attacks of asthma. They are 
useful, however, in preventing the onset of attacks in patients 
with frequent paroxysms. For this purpose thej’^ should be 
given regularly, in small doses (c.g. ephedrine hydrochloride, 
gr. %) and in combination with a small amount of sedative 
(c.g., amyUal, gr. %) to avoid ner\musness, after meals and 
not at night (to avoid insomnia) . 

PHuitrin, alone or together with epinepbrine (uliii to v of 
each), will at times produce a quicker and more lasting action 
than epinephrine alone. This is, however, rarely called for in 
simple paroxysms. It should not be used in hypertensives. 

Morphine will relieve an attack of asthma. Practically the 
only advantage of this lies in the fact that morphine is the only 
available drug which the doctor happens to have with him 
when called in the eraergenc 3 ^ It has the disadvantages of 
possible drug addiction as far as the patient is concerned, 
while the doctor gets a wrong idea of the efficacy^ of morphine 
and the indications for its use, so that he gives it freely to pa- 
tients in state asthmaticus, at times with fatal resiilts. 

Atropine is altogether too drying and should therefore not 
be used as an antispasmodic except in the presence of a watery^ 
bronchorrhea. WTien the sputum is viscid, atropine is not 
only> useless hut dangerous. 

Only the mildest sedation, and then only when indicated 
and not as a routine, is called for in paroxysmal asthma. Re- 
^^ber that asthmatics furnish the greatest number of drug 

* osymerasies, and that idiosymerasies to sedatives rank high 
among these. ^ 
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Calcium has proved useless in the treatment of asthma. 
Other measures than the above are not called for in ordinar)' 
acute attacks, and will not be discussed at this point. 

As a result of the observation that marked clinical im- 
provement occasionally followed the instillation oj lipiodol 
through the bronchoscope into the bronchial tree of asthmatics 
for bronchography, repeated instillations have been employed 
in chronic asthma as a therapeutic measure, but without the 
help of the bronchoscope. The oil is simply dropped through 
the glottis with a suitable syuinge. One enthusiast even 
teaches the patient how to do it to himself. The procedure has 
been abandoned by most experienced workers because of the 
danger of unfavorable effects, including fibrosis, iodism, pneu- 
monia, asphyxia, and even sudden fatal collapse within a few 
minutes. 

What of the inhalation of the smoke of burning saltpeter 
stramonium powders? It is mentioned only to be con- 
demned. Although it gives temporary relief, the smoke is 
irritating to the bronchial mucosa and tends to produce and 
perpetuate a chronic bronchitis. Sensitivity to the powder 
has even developed after prolonged use. 

In some patients a single dose of aspirin (gr. v) will relieve 
an attack. Those who are relieved pass this information on to 
other asthmatics. But sensitivity to aspirin is the commonest 
drug allergy. Sooner or later, then, the information reaches 
an aspirin-sensitive patient. He takes an aspirin tablet and 
the asthma promptly becomes worse. Thinking that the se- 
verity of the attack calls for a second dose, he takes another 
tablet and is dead within the hour. Asthmatics should be 
warned of this danger. 

The Symptomatic Treatment of Chronic Asthma.— 
This offers a more comph'cated and perplexing problem. Its 
very chronicity is proof of the fact that all causes have not 
been found or that they have not been set aside (e.g,, infec- 
tion). Treatment therefore has an endless task and the ph^- 
ician’s ingenuity is constantly taxed by the need for finding 
new therapeutic combinations when older ones lose their ef- 
fectiveness. . 

For the milder symptoms, ephedrine and similar drugs useo 
in the manner above described are very useful. If the use of 
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a sedative mth the drug fails to prevent the disagreeable 
nervous symptoms, then smaller doses should be tried, or the 
drug should be varied. In my experience the synthetic prep- 
arations of ephedrine have been less likely to produce^ bad 
side-effects. In elderly men these drugs may cause urinary 
retention, an indication for stopping the drug at once. 

Of great value in chronic asthma is the prolonged use of 
iodides. Potassium or sodium iodide should be given by 
mouth, 2 or 3 grains three times a day. There is no advantage 
in using osiy other preparations, especially the expensive or- 
ganic ones, nor in using an\^ other mode of admimstration than 
by mouth. 

Some patients have found that they get relief from certain 
proprietarj^ mixtures containing antipyrine and acetaiuUd, 
The>^ must be warned of the danger of methemoglobin forma- 
tion (obvious cyanosis) and consequent impairment of res- 
piratory functon. 

In this group of patients, partly because infection so com- 
monly plays a role in their trouble and partly because allergic 
states are in themselves amenable to some degree to shock 
therapy, the use of nonspecific protein shock therapy is at 
times found ver}’' useful. C^didates for this measure must 
of course be carefully selected, with particular attention to 
possible contraindications, such as cardiovascular diseases 
(notably myocardial weakness, hj^ertension and arterioscle- 
rosis), advanced age, tuberculosis, etc. The treatment is best 
c^ed out by means of intravenous typhoid vaccine, begin- 
ning with an initial dose of not more than 10 or IS million 
organisms. The desired effect is a chill and fever of 101 to 
F., lasting two or three hours. If the patient shows any 
improvement as to his asthma and suffers no unfavorable re- 
sets otherwise, the treatment can be repeated one or more 
umes, at inten,^als of five to seven days, and each time with 
double the preceding dose of vacdne. Such treatments can be 
given at home but are best undertaken in a hospital. A point 
to emphasize is that the effectiveness of the treatment appears 
to depend on sharp stimulation of immime processes and not 
on a thermal factor; treatment of asthma with mechanical 
dexices for raising body temperature is ineffectual. 

A great many therapeutic measures that have at times been 
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helpful in continuous asthma, and which on the surface appear 
to be widely diverse in nature, in reality owe their efficacy to 
the one thing which they have in common: the nonspecific 
tein shock factor. They include such things as non-isotoiuc 
solutions (iodides, hydrochloric acid, calcium solutions, dis- 
tilled or triple distilled water) injected intravenously, or organ 
or tissue extracts injected subcutaneously or into muscle, 
tuberculin by subcutaneous injection, autohemotherapy. (Un- 
fortunately their proponents have often been misled mto the 
mistaken idea of a specific relationship between medicament 
and asthmatic etiology; for example, that the efficacy of m 
organ extract proves that the asthma must be due to a defi- 
ciency of that organ’s function in the patient.) i-Ray treat- 
ment over lungs and spleen probably also acts in the 
way. These various nonspecific measures are additional, bu 
exceedingly undependable strings to our therapeutic bow. 

In all asthmatics with continuous symptoms an important 
therapeutic measure is change of location, in the hope that e 
patient will thereby be removed from causes in his environ- 
ment. The change is best made into a hospital, both because 
the environment there can be regulated by the physician 0 
contain a minimum of potential allergens and because lag 
nostic and therapeutic procedures can there be earned on 
with greater ease and facility, . , 

Whenever, in spite of other measures, the wh^mg 
comes annoying, recourse is had to epinephrine, sam^ 

advice applies here as in the case of paroxysmal asthma. _ 
halation of vaporized epinephrine has proved an ' 

welcome aid to these patients, often enabh'ng them to carry 


their daily work. , j ^ter 

Unfortunately the effect of epinephrine dissolved m water, 

whether administered orally or by injection, is very rM 
in these patients, lasting as short a time as an hour or s^P 
ticularly at night. With Uiese patients one should try 
hypodermic injection of cpmephrme m od (0-5 
a 1-500 suspension of epmepbnne in Peanut oil— but (Io n 
rive to those who are peanut sensitive), or of eptnepitrmc 

Jn Tcc to 1 cc of a 1:500 solution of epinephrine in 
fgelatffi preparation which hquefies and is to be Jyx' 

^Sne^ly li a temperature slightly above that of the body)- 
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These preparations have the property of giving up the epi- 
nephrine sIottIv, so that its action is prolonged. A single dose 
may therefore give relief for from four to twenty-four hours, 
with an average of six or eight hours. 

There are times, however, when any preparation of epi- 
nephrine seems to be ineffective. Patients with chronic asthma 
at times go into attacks of greater severity. "iMiile status asth- 
raaticus has been defined as a clear-cut entity, and in its full- 
blown state is easily recognizable, there are imperceptible 
gradations between ordinar}’' asthmatic paroxysms and fully 
de\Tloped status asthmaticus. A patient ma)'' pass rapidly — 
a matter of a few hours — ^into the severer state; or it may 
take several days. It calls for clinical alertness to recognize 
this tendenc}’’ and prompt action to try to stop it. There are 
two signs which should ser\^e as urgent danger signals: a change 
in the sputum, which becomes scanter and more viscid, and a 
failure of the usual doses of epinephrine. 

It is at this time that morphine finds its one proper indi- 
cation in asthma. But it must be given early: if given too 
late in the drift toward status asthmaticus, it does more harm 
than good. It must be given alone^ and never together with 
atropine. The initial dose must be small: not more than gr. 

and I prefer gr. ^/^o. If the first dose ob\dously makes 
Ihe patient more comfortable, so that he breathes more easily 
and perhaps sleeps a bit, and if epinephrine (which is being 
^ven at hourly or even shorter interv^als) seems to take hold 
a bit better, a second equally small dose ma}’’ be given. Co- 
deine and diloudid, likewise in reduced dosage, may be used 
in the same way and a bit more safely. No opiates shoidd be 
given to patients whose history suggests any idiosyncrasy to 
these drugs. 

^ I have written this last paragraph not only with care, but 
^th great reluctance, because the opiates administered by 
non-allergists have been the greatest single cause of death in 
^thma. 

Aminophyllin at times relieves bronchospasm when epi- 
nephrine fails. In milder attacks it is effective in oral doses 
gr. ii. In severer asthma it is given intravenously: the con- 
sents of an ampoule (gr. \diss in 2 cc. of solution) are diluted 
np to 10 cc. with saline and injected slowly into the vein. 
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Papaverine, one of the opium alkaloids, has a direct relas- 
iDg action on smooth muscle, but does not to any great extent 
depress respiration or cough. It therefore at times proves 
helpful even when epinephrine fails. 

Apomorphine in very small doses — gr. Yoo to does 
not produce vomiting but increases and thins bronchial secre- 
tion. It may therefore be very helpful in relieving severe at- 
tacks. 

Chronic asthma may successfully resist treatment for years 
on end. It is therefore not surprising that in desperation a 
number of surgical measures have been tried. These have 
taken the form of interruption of nerve paths to and from 
the bronchial tree. Thus far no single procedure has been 
sufficiently successful to warrant its general adoption. The 
only approach to a fair success has been bilateral resection of 
the posterior pulmonary plexus, a very formidable procedure 
calling for unusual technical skill, and involving considerable 
risk. Of eleven patients so treated, Rienhoff and Gay' report 
four well, four improved, one unimproved and two dead. 

Status Asthmaticus. — ^This is the major emergency in 
asthma. A potential threat to life, it calls urgently for every 
therapeutic resource at our command. 

Status asthmaticus most often develops when the patient 
is in his own home. This is due in part to the fact that there 
the patient is most likely to suffer prolonged and intense ex- 
posure to most of the things to which he is sensitive. In addi- 
tion, there is usually operative some additional factor, such 
as an intercurrent respiratory infection, or some insistent cause 
for worry and despondency, or even a prolonged spell of 
humid, disagreeable, depressing weather. 

The first indication is immediate hospitalization, not only 
to remove the patient from an unfavorable environment, but 
to make quickly available a number of procedures not easily 
carried out in the home. The patient should be in a room 
alone, not in a ward. The room ought to be supplied ■'vith 
filtered air. Bedding and all contents of the room must be 
in keeping with the patient’s allergic pattern. This must be 
arranged in advance. 

The matter which most urgently demands treatment JS 
asphyxia. The most effective agent is oxygen. Its adminis- 



THE TREATMENT OF ASTHMA 


1627 


iration may be by tent, hy face-mask, or by intranasal cath- 
eter. The simpler methods have the advantage of leaving 
the patient more accessible for other procedures and for ob- 
servation. Some patients are terrified by the tent, occasional 
ones are annoyed by the odor of the tent material. On the 
other hand, the tent affords better control over the oxygen per- 
centage breathed, affords a pollen-free atmosphere vrhen air 
filters are not available, and is better adapted for the use of 
hdium ^th the ox}^gen. The continuance or discontinuance 
of oxygen administration depends primarily on the patient’s 
color, not his wheezing. As soon as the color becomes good, 
the oxygen may be discontinued. Intermittent high percent- 
age (50 or 60 per cent) oxygen administration seems to give 
slightly better results than continuous lower percentages. The 
use of helium as the oxj^gen diluent instead of the much heav- 
ier nitrogen of the air definitely facilitates the breathing of 
most of these patients. 

An important factor in producing the asph^oda in most 
patients is the viscid secretion which may even give rise to 
atelectasis. Bronchoscopy therefore deser\^es more attention 
than it has received in the treatment of status asthmaticus. 
It has not been harmful, since ox^’^gen can be continuously ad- 
luinistered through the bronchoscope, and on several occa- 
sions in my experience it has been a life-saving measure. 

Surgical anesthesiu has proved a valuable aid in relie\dng 
status asthmaticus. Bronchospasm is certainl}’’ one of the fac- 
tors in the mechanism of the condition: its relaxation can usu- 
be achieved by profound anesthesia, when epinephrine 
has failed to do so. 

Several anesthestics have been used, notably avertin, ether 
cyclopropane. With the latter I have had no experience. 
Ether has a disadvantage in that, although administered by 
bowel, its elimination by way of the lungs can have undesir- 
able local effects. On the other hand it is comparative!}’’ safe 
^ an anesthetic, it can therefore be used to produce a pro- 
found anesthesia with a high degree of relaxation, and the 
anesthesia lasts long enough to give the patient a good rest. 
Equal parts of ether and olive oil are thoroughly mixed with 
an egg-beater. The dose for adults is 5 to 7 ormces of the 
uuxture, whereas 3 ounces suffice for a child of twelve. The 
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material is instilled into the bowel a dram or two at a time, 
twenty minutes being required to give the whole dose. Aver- 
tin has the same advantages as ether, save for a narrower mar- 
gin of safety, is more easily administered, and has no irritating 
effects. The dose is usually that employed for surgical anes- 
thesia: 80 mg. per kilo of body weight. 

In approaching the question of anesthesia one must re- 
member that one does not size up the asthmatic candidate for 
anesthesia along quite the same lines as the ordinary pros- 
pective surgical patient. The professional anesthetist stands 
aghast when he is first asked to give a general anesthetic to a 
gasping, cyanotic, desperately ill patient with a rapid thready 
pulse, a low blood pressure, a leaky skin and verging on un- 
consciousness, and his first impulse is to decline anesthesia 
and to advise a sedative. Yet a few minutes after the induc- 
tion of anesthesia, and with the added help of oxygen, the 
patient is peacefully asleep and all findings are correspond- 
ingly improved. He awakens from in four to eight hours, re- 
freshed and fairly comfortable. I have repeated the avertin 
anesthesia on three successive nights with progressive im- 
provement each time. 

When the lungs are “wet,’^ as suggested by many coarse 
moist riles in addition to the musical asthmatic rSles, the 
intravenous injection of hypertonic solutions is useful. Gh/- 
cosCy SO to 100 cc. of a 25 per cent solution, or 25 to 50 cc. 
of a 50 per cent solution, is to be preferred. Its effectiveness 
is attributed to the extraction of excess tissue fluid (edema) 
out of the lungs into the blood stream. Sucrose has been sim- 
ilarly employed, but recent observations of renal damage after 
injection in patients with other conditions should discourage 
its use in asthmatics. 

Venesection, especially in case of ^^wet^^ lungs, is a prO' 
cedure that has not received the attention it deserves. Its re- 
sults are at times dramatic. One should remember the prin- 
ciple set forth by the old phlebotomists: that 10 ounces 
withdrawn rapidly was more helpful than 20 ounces removed 
slowly. 

When the patient comes to the hospital after several days 
of severe asthma during which he has taken little food or 
nourishment, both hypoglycemia and dehydration may be pres- 
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ent. A blood sugar estimation is therefore in 

blood sugar is under 80, glucose should be . ^ 

solution if there are “wet” lungs, in 5 

isdehydraUon. In the latter case a total 0 ^^°° 

slowly by venoclysis (40 drops per minute). It ^ usu^y 

unnecessary to give salt by vein, and at tunes unwise ( 

tissue edema). , , ^ ■v,oi„o/i 

It is characterisac of these patients that they are helped 

KtUe or not at all by epinephrine; they are said to be epi- 
nephrine-fast/’ This is, however, not absolutely true 
cases. The vitravenotis injection of epinephrine is usually to - 
lowed by some relief. Such administration must however, be 
in small doses, often repeated. I have found it helpful to put 
the epinephrine into the 5 per cent glucose solution w i is 
being given by drip. Thus 2 cc. of 1:1000 epinephrine are 
given in the first 60 cc. of glucose solution, whi^ should take 
thirty minutes to flow into the vein (f.c., 1 minim of epinep - 
rine per minute). Thereafter, the rate of adminis^ation o 
epinephrine should be 1 minim or less every two minutes, at- 
tained by adding 1 cc. or less to every 60 cc. of glucose solu- 
tion given in each thirty minutes. Or the injection of epineph- 
rine may be made directly into the vein, leaving the needle m 
position, and never giving more than 1 minim at a time or in 
a single minute. 

Amhiophyllin^ given intravenously as above described, is 
at times very effective in status asthmaticus. It never does 
harm and it may give great relief for a number of hours. 

Morphine j Dilaiididj Codeine ^ cud other Opiates should 
Mvcr be given in Status Asthmaticus. A single dose, by slow- 
ing the respiration and lessening the cough reflex of a stran- 
gling patient, may kill him within an hour. There should be 
a standing order in hospitals forbidding the ordering of opiates 
; by interns for asthmatics without previously consulting an 
• older staff member. 

The favorable termination of status asthmaticus is usu- 
f ally heralded by the return of effectiveness of epinephrine as 
ordinarily administered, by the expectoration of large amounts 
of mucoid sputum that becomes thinner in consistency as it 
increases in amount, and by the return of the temperature to 
normal. The more fever there has been during the attack, 
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the greater is the degree of improvement, even complete relief, 
after the attack, and the longer the subsequent period of relief. 

Application of General Principles to the Individual 
Patient, — ^To write at this point of the application of these 
therapeutic principles to the individual patient is not an easy 
matter, if one is to avoid unnecessary repetition or trite state- 
ments about clinical skill, judgment and individualization. I 
shall therefore limit the discussion to a few points of advice 
proved useful by experience. 

The first principle is a complete diagnosis. The earher in 
the course of the disease that this is sought for, the less com- 
plicated is the problem and the easier its solution. The phys- 
ician who sees tl^e patient in his first attack has therefore at 
once the best opportum’ty and the greatest responsibility. It 
is wise to tell the patient before giving him the injection of 
epinephrine that the relief to follow, dramatic though it may 
be, w^l only be temporary, and that future attacks will come 
with increasing frequence and severity and bring serious com- 
plications in their wake if the underlying causes are not dis- 
covered. 

Physician and patient must then outline a plan of observa- 
tion and study. From the patient’s point of view this means 
a careful recording of all drcumstances attending an attack 
while those circumstances are fresh in his mind. The physi- 
dan should guide the patient in making such records signifi- 
cant: as, for instance, when the patient briefly states that 
trouble began '^at work” or just after “going to bed,” the 
physician should inquire into the details of the patient’s ex- 
posures at work that day, or the nature of the bedding in 
question. The latter point must never be determined by the 
mere statement of the patient, but by inspection of actual sam- 
ples of the contents of pillows and mattress. Unless relief is 
early and complete, the physician should make a personal in- 
spection and survey of the patient’s working and home en- 
vironment. When diagnostic tests have been performed, a 
careful daily recording by the patient of all contacts, foods 
eaten, activities and symptoms, supplemented by an equally 
careful scrutiny of these records and of the patient’s environ- 
ment by the physician, is the only way in which the full benefit 
of skin test results can be achieved. Too much emphasis can- 
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not be placed on the matter of a systematic, concise recording 
of all e^"ents m the patient’s life, including therapeutic pro- 
cedures. 

The patient must be completely advised of all points that 
bear on his case. A common mistake is to tell him only the 
foods to vrhich he reacted, without telling hun the foods to 
which he did not react and to which he must limit his diet; 
or to advise him what bedding materials he must avoid, with- 
out specific directions as to what bedding to use. 

Patients with parox\"smal asthma need not be hospitalized, 
although it may at times be desirable to note the effect of 
change of emironment, but can be studied as ambulatory’ pa- 
tients in inter\'als between attacks. Patients with continuous 
asthma, howe\’er, should be hospitalized promptly and pref- 
erably for a period of about two weeks. The patient with con- 
tinuous asthma is obviously beset by severe and continuous 
caus^, has probably already suffered secondary complications, 
and is ha\dng the reflex paths, involved in the asthmatic syn- 
drome, become rapidly accustomed to respond to less and less 
of a stimulus. Tlere is therefore urgent need to break the 
ridous drcle promptly and completely. This can best be 
accomplished in a controlled (hospital) environment. At the 
time the patient can receive more intensive instruction 
in how to take care of himself, and the lessons somehow seem 
to be much more impressive when imparted in the hospital 
netting. 

Bospifalizaiio)! greatly facilitates diagnostic studies and 
observations on the results of treatment measures, but one 
ttiust be sure that treatment does not interfere with the results 
of studies. Thus skin tests may well give negative reactions if 
performed within an hour of a dose of epinephrine. 

l\Tene\’er an asthmatic patient is hospitalized, it is the 
referring physician’s duty to get information about the pa- 
l^ats 5ensiti\uties in writing to the hospital physician before 

0 patient is admitted. The patient may be far too ill to 
protect himself agamst his known enemies. 

Everj^ time the patient changes his location and every time 
^me new measure of treatment is instituted there is danger 
of a serious therapeutic error: that some pre\riously instituted 
Item of treatment is forgotten or allowed to lapse. This is 
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most likely to be a matter of diet or environmental allergen. 
It is the task of the physician to keep in hand all therapeutic 
leads at all times. 

WTien’for no obvious reason a patient gets worse, one must 
keep in mind the possibilit}^ of a newly arisen psychologic 
factor. Thus in a young woman with mild asthma due to 
pollen and house dust, severe asthma, going on to status asth- 
maticus, followed the breaking of the engagement by her 
fianc 6 . In another instance, when change of location had pro- 
duced complete relief apparently by avoiding local allergens, 
S3unptoms recurred when a cantankerous relative followed the 
patient to the same cit3% although not to the same house. 

WTienever some wtcrafrrcnt factor severely affects the pa- 
tient, whether that be an acute cold, other illness, or trauma, 
or whether it be a cause for worry and mental depression, there 
needs to be a sharp revision downward of the dosage by in- 
jection of vaccines, dust and pollen extracts, etc., because of 
the greatly increased possibility of an unfavorable reaction 
under the circumstances. The reduction may have to be as 
low as a tenth of the last preceding dose. But the treatment 
should not be omitted, except perhaps for a delay of at most 
three or four days in the presence of an acute infection. To 
stop treatment for more than t^^^elve or fourteen days means 
the loss of valuable ground. When the emergency has passed 
the dosage may be rather promptly stepped up to its former 
levels. 

The question is often put: what is the best climate for the 
treatment of asthma? There is no climatic treatment of 
asthma. There is only climatic treatment for the individual 
asthmatic. Wh2it may be a favorable place for one patient 
may prove quite the reverse for another. Years ago Hyde 
Salter recognized this when he suggested that an asthmatic 
try a climate with characteristics the opposite of the ones to 
which he was accustomed. A few guides in selecting a climate 
may be ventured, but always without any advance guarantee. 
An equable climate without severe storms is preferable for 
most patients, since asthmatic is often by a fall- 

ioR barometer, symp , ' -Z proportiof'' ' speed of 

the fall. This may b ,rt at least | .s carried 

by the high winds prc . -ch times. is prob- 
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ably also a direct effect on the asthmatic himself. Smith- has 
sbom that there is a positive water balance in the body with 
r^uchon of barometric pressure. I wish to point out that 
Kh- T if amount of edema which a given quan- 

A?v 1, in the mucosa of an asthmatic, 

qvini^ ^J^'' 3 tions, air-borne aUergens, such as poUens, mold 
numerous and the humiditv is rela- 
mountain resorts for asthmatics 

*™M "ever go to aTalU- 

M Sow S’ “ “'y o® ” near sea 

pedaDv if th ^ considerable amounts of sputum, and es- 
drv cliLt * -ft attendant bronchial infection, do well in a 

the oE.nri -f^i!™ "e'^them California). On 

to be viscid a Parent’s sputum be scant and inclined 

eiallvfog a rbad’h h f humidity, and espe- 

ctimaUc dianL^k il asthmatics, ^enever a 

patient dornnt W ^e made that the 

■'- h?n w Mtv^r enwonmental allergens 

ones “to 

’atedtothe^L new surrounding but possibly re- 
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patient must realize early and to the fullest extent that the 
successful treatment of asthma calls for thoroughness of study; 
cooperation of specialists and physician and of physidan and 
patient; constant consideration of a multiplicity of factors; 
perseverance in therapy; nicety of judgment; and critical eval- 
uation of the individual’s problem: all of these to a degree not 
exceeded in the realm of clinical medicine. 
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PRURITUS : DIFFERENTIAL DIAGNOSIS AND TREATMENT 

“Prueixus’’ is a term synonyinoiis with itching, and is a 
sjTnptom and not a disease, Carlyle once stated that the 
height of human happiness is ^'to scratch the part that itches,” 
\\Tiile itching may be pleasurable to a certain point, it may 
also cause immeasurable agony, result in partial or almost 
complete inability to sleep, and completely upset the ner\^ous 
stability and general heith of the affected individual. As 
Shakespeare said, “the itch hath murdered sleep.” 

Lord Hotter, in the Prosser WTiite oration of 1935/ pointed 
out that itching may be regarded as an almost normhl func' 
tion of the skin in health. Who is there that has not been 
annoyed at the most inconvenient times with an almost uncon- 
trollable desire to scratch some small part of his anatomy such 
as the nose or an ear? More than a half century ago Neu- 
mann- called attention to the mild pruritus that is frequently 
felt after a full, rich meal in one of sedentary habits and the 
transitory itching that is often felt after violent exercise. Lord 
Hotter pointed out that itching may be caused by “too little 
sweating and too much sweating, too dirty a skin and too dean 
a skm ” 


HIFFEREmiAL DUGKOSIS 

Pruritus was defined Bronson in 1891 as “a nervous 
derangement invohdng some molecular or anatomical change 
tnat disturbs normal relation.” Confronted with a patient 
^hose chief complaint is pruritus, the physidan must make 
^ search for the cause of this “molecular or anatoqucal 

change ” The following outline of possible causative factors 
prove helpful: 


CAUSES OF PRURITUS 

1. Dermatoses accompanied* by severe itching: 

(a) Urticaria, scabies, eczema, etc. 

2. Changes in the skin unaccompanied by any true dermat- 

osis: 

(а) Senile pruritus. 

(б) Pruritus hiemalis (winter itch) and pruritiis 

aestivalis (summer itch). 

(c) Bath pruritus. 

3. Endogenous toxins, caused by: 

(a) Drugs (opiiun, cocaine, alcohol). 

(d) Focal infections. 

(c) Lymphatic disease (Hodgkin's disease, leuke- 

mia, etc.). 

(d) Diabetes. 

(e) Disease of the liver or gallbladder, 

(/) Nephritis or renal calculus. 

(g) Intestinal toxemia. 

(h) Hyperuricemia. (?) 

4. Functional or organic nerve disease. 

Dermatoses. — The dermatologist confronted by a patient 

with the chief complaint of pruritus has the patient strip com- 
pletely to ascertain if a dermatosis or parasite is responsible 
for the itching. This may not be readily perceived unless 
close attention is given to minute details. The patient with 
a recently acquired scabies may show only a few scratched 
papules or a few isolated burrows. Microscopic study of the 
contents of a burrow may be necessary to prove the diagnosis 
of scabies, and the finding of the Acarus, or any portion of 
an Acarus, its ova, or excreta, suffices to make a positive diag- 
nosis. The presence of scratch marks on the body calls for 
an examination of the underclothing for the presence of ped- 
iculi. Great was the embarrassment of a well known internist, 
who asked for a dermatologic consultation for a hospitalized 
patient complaining of night pruritus, when the bed was found 
to contain Cimex lectularius (bedbugs). The presence of a 
few wheals with central puncta on the trunk of the patient 
offered the necessary clue. Pruritus associated with true der- 
matoses will be passed over with this brief discussion. 
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Changes in the SMn Unaccompanied by a True Der- 
matosis. — ^The term senile pnmtus is used rather promiscu- 
ousty for any persistent itching occurring in an elderly person; 
it is suppos^ to be due to dr^dng and atrophic changes in the 
skin. However, it is always a mistake to come to this con- 
clusion too hastil}’', for this is the verj'' t\^e of patient who 
would be likely to have one of the diseases included in group 
3 of the foregoing table. Luithlen® has pointed out the possi- 
bility that the itching in a true case of pruritus senilis may be 
due to a deficiency of silicic acid in the tissues. 

In pruritus hiemalis and prjiritus aestivalis there is a defi- 
nite relationship between the exciting cause and the efiect. 
Pruritus hiemalis presents itself at the beginning of cool 
weather and persists into the late spring. Stellwagon observed 
that this condition occurs chiefly in indiriduals whose skin 
sweats too little and is lacking in natural oiliness. Pruritus 
aestivalis, which is much less coihmon, occurs in extremely hot 
weather and may possibly be due to irritation from sweat. 

Pruritus following a bath was first described by Stellwagon, ** 
who stated that the actual cause is the water and that this 
condition occurs in patients with a dry, harsh skin. Even soft- 
ening or alkali ni z i ng the water by adding starch, soda, or bran 
seems to have no effect in preventing the attach. I am con- 
vinced that the daily bath habit is causative in many of the 
cases. Persons with a naturally dry skin only increase the 
degree of dryness by a daily bath, which is usually not re- 
I quired. 

Endogenous Toxins.— Perhaps the chief interest in this 
subject centers around group 3 of the foregoing table. It 
must be remembered that the patient who suffers for a pro- 
longed period from pruritus will show a secondarj^ eczematiza- 
tion of the skin, with excoriations, lichenification and pig- 
mentation. If the pruritus is of recent origin these cutaneous 
manifestations will be lacking. In this group the pruritus is 
j probably caused by circulating toxins in the blood and a most 
I exhaustive search may be necessary to unearth the particular 
• etiologic factor. 

Textbooks tell us that certain dn/gs, such as opium and its 
alkaloids and cocaine, may give rise to pruritus. It is para- 
doxical that morphine will often act almost spedfically in tern- 
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CAUSES OF PRURITUS 

1. Dermatoses accompanied- by severe itching; 

(a) Urticaria, scabies, eczema, etc. 

2. Changes in the skin unaccompanied by any true dermat- 

osis; 

(a) Senile pruritus. 

(b) Pruritus hiemalis (winter itch) and pruritus 

aestivalis (summer itch). 

(c) Eath pruritus. 

3. Endogenous toxins, caused by; 

(a) Drugs (opium, cocaine, alcohol), 

(b) Focal infections. 

(c) Lymphatic disease (Hodgkin's disease, leuke- 

mia, etc.). 

(d) Diabetes. 

(e) Disease of the liver or gallbladder. 

(/) Nephritis or renal calculus. 

(g) Intestinal toxemia. 

(h) H 5 ^eruricemia. (?) 

4. Functional or organic nerve disease. 

Dermatoses. — The dermatologist confronted by a patient 

with the chief complaint of pruritus has the patient strip com- 
pletely to ascertain if a dermatosis or parasite is responsible 
for the itching. This may not be readily perceived unless 
close attention is given to minute details. The patient with 
a recently acquired scabies may show only a few scratched 
papules or a few isolated burrows. Microscopic study of the 
contents of a burrow may be necessary to prove the diagnosis 
of scabies, and the finding of the Acarus, or any portion of 
an Acarus, its ova, or excreta, suffices to make a positive diag- 
nosis. The presence of scratch marks on the body calls for 
an examination of the underclothing for the presence of ped- 
iculi. Great was the embarrassment of a well known internist, 
who asked for a dermatologic consultation for a hospitalized 
patient complaining of night pruritus, when the bed was found 
to contain Cimex lectularius (bedbugs). The presence of a 
few wheals with central puncta on the trunk of the patient 
offered the necessary clue. Pruritus associated with true der- 
matoses will be passed over with this brief discussion. 
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Changes in the Skin Unaccompanied by a True Der- 
matosis. — The term senile pruritus is used rather promiscu- 
ousty for any persistent itching occurring in an elderly person; 
it is supposed to be due to drying and atrophic changes in the 
skin. However, it is always a mistake to come to this con- 
clusion too hastily, for this is the ver^*' tj^pe of patient who 
would be likely to have one of the diseases included in group 
3 of the foregoing table, Luithlen® has pointed out the possi- 
bility that the itching in a true case of pruritus senilis may be 
due to a defidency of silidc acid in the tissues. 

In pruritus hicmalis and pruritus aestivalis there is a defi- 
nite relationship between the exdting cause and the effect. 
Pruritus hiemalis presents itself at the beginning of cool 
weather and persists into the late spring, Stellwagon observed 
that this condition occurs chiefly in individuals whose skin 
sweats too little and is lacking in natural oiliness. Pruritus 
aestivalis, which is much less cornmon, occurs in extremely hot 
weather and may possibly be due to irritation from sweat. 

Pruritus foUoiahig a bath was first described by Stdlwagon,'* 
who stated that the actual cause is the water and that this 
condition occurs in patients with a dry, hardi skin. Even soft- 
ening or alkalinizing the water by adding stardi, soda, or bran 
seems to have no effect in preventing the attack. I am con- 
vinced that the daily bath habit is causative in many of the 
cases. Persons with a naturally dry skin only increase the 
degree of dr^mess by a daily bath, which is usually not re- 
quired. 

Endogenous Toxins.— Perhaps the chief interest in this 
subject centers around group 3 of the foregoing table. It 
must be remembered that the patient who suffers for a pro- 
longed period from pruritus will show a secondary eczematiza- 
tion of the skin, with excoriations, lichenification and pig- 
mentation. If the pruritus is of recent origin these cutaneous 
manifestations will be lacking. In this group the pruritus is 
probably caused by circulating toxins in the blood and a most 
e^austive search may be necessarj' to unearth the particular 
etiologic factor. 

Textbooks tell us that certain drugs, such as opium and its 
alkaloids and cocaine, may give rise to pruritus. It is para- 
doxical that morphine will often act almost specifically in tern- 
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porarily relieving pruritus. Phenobarbital b'kewise may both 
reb’eve and produce pruritus. During the years of prohibition 
it was not uncommon to observe pruritus following the inges- 
tion of cheap, synthetic alcohohc hquors. 

Focal infections are blamed for many of the ills of man- 
kind, but I have observed cages in which the extraction of an 
abscessed tooth reh'eved pruritus of otherwise undiscoverable 
etiology. 

In the lymphogranulomatous diseases, itching is often the 
first symptom, and the underlying disease may not become 
manifest for a variable period of time. The late Dr. Jay F. 
Schamberg and I were once consulted by a middle-aged woman 
with a chief complaint of pruritus who was proved to have 
Hodgkin’s disease. She had had itching for many months, 
and several reputable physicians who had seen her previously 
stated that there had been no evidence of the underlying Hodg- 
kin’s disease in their examinations. Too well do we know 
that a general pruritus may be the precursor of granuloma 
fungoides, a disease which is invariably fatal. 

Even though its presence may be suspected in a patient 
with a chief complaint of pruritus, diabetes may be easily 
overlooked and not detected upon routine examination of the 
urine. A blood sugar determination is always in order, al- 
though in a series of sixty cases in which the chief complaint 
was pruritus, D found an increase above normal limits in only 
two cases. 

\^Tien jaundice is present as an accompaniment of disease 
of the liver or gallbladder, generaUzed itching will invariably 
be experienced. However, the pruritus often precedes the de- 
velopment of color changes in the skin, and here again only 
careful examination will lead to early diagnosis. A case of 
pruritus has been described by Zeisler" in which examination 
of the blood disclosed an excess of bilirubin when there was 
no jaundice. Because of gastric sjmiptoms, laparotomy was 
performed and a partial obstruction of the ampulla of Vater 
was found, together with marked pancreatitis. The operation 
gave almost complete relief from pruritus. In this case, al- 
though there was no jaundice, there was sufficient obstruction 
to the flow of bile to produce the excess of bilirubin in 
blood. Schamberg, in Unna’s Fiftieth Anniversary Festschrift, 
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reported 3 esse of ''Persistent Pruritus With Urobilinuris 
Without Jaundice.” 

It is well known that pruritus may be an early symptom 
of acute nephritis. It may also be one of the earliest signs of 
renal calculus. Itching has also been obsen^ed in connection 
with the presence of Bacillus coli in the urine and excessive 
oxaluria. The urine should always be examined for albumin, 
sugar, bile acids and urobilinogen. 

Intestinal toxemia is a broad term, but it is used here to 
include various disorders of the alimentary tract such as in- 
digestion, flatulence and constipation. It is widely recogmzed 
that pruritus may occasionallj' be due to poisons absorbed 
from the alimentary tract. MacLeod' has suggested that cer- 
tain articles of food are apt to produce pruritus and lists the 
most important as follows: shellfish, tinned fish, oily fish, 
spices, curries and highly seasoned dishes, mustard, cheese, 
sausages, strawberries, tomatoes, add wines, malted liquors, 
spirits and coffee. 

In the series of sixtj^ cases of pruritus studied by the WTiter 
and reported upon previously’'’ the uric add of the blood was 
above normal limits (3.7 mg. per 100 cc.; Folin and Wu) in 
twenty-six cases, or 43 per cent. In these twenty-six cases 
there was no other discoverable cause for the itching, and 
nineteen of these patients were partially or completely relieved 
of their itching by a purine-free diet, although I must admit 
that local antipruritic remedies were also used in the majority 
of the cases. Further study of the relationship of hyperuri- 
cemia to pruritus is necessary’ before any’ conclusions can be 
drawn. 

There are a few other conditions in which pruritus may 
occasionally be present, among the more common of which 
are tuberadosis, carcinoma, pregnancy, ovarian disease and 
prostatUh. In such cases, pruritus is rarely a primary’ mani- 
festation. Miller® has reported a case of generalized pruritus 
in which aonorchis sinensis (liver flukes) were found in the 
stool and duodenal contents. 

Functional or Organic Nerve Disease.— It is unfortu- 
nate that medical sdence is not suffidently exact to permit 
discovery’ of the causes of the pruritus in all cases. WTren the 
etiology’ remains undiscovered, the tendency’ is to dassify the 
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cause as neurogenic or psychogenic. Undoubtedly, many cases 
of pruritus are of purely nervous origin, but such a conclusion 
should be reached in a given case only when there is marked 
evidence of nervous indisposition and when all other etiologic 
possibilities have been ruled out. Darier® has said that "ner- 
vous pruritus is commonly observed among social workers, fail- 
ures, unhappy inventors, mental defectives, as a result of too 
much work or too much play and as a sequel of emotional 
disturbance; the original depression is aggravated by the con- 
stantly recurring distress and by insomnia, leading to neuras- 
thenia and melancholia.” Occasionally there is a true organic 
cause, such as hemiplegia, brain tumor, general paralysis, or 
tabes. 

The fact must be recognized that there are cases of pruritus 
where the pruritus seems to stand alone as a sole symptom and 
of unknown etiology. This type is called primary, essential, 
or idiopathic pruritus. 


TREATMENT 

By keeping in mind the etiologic possibilities and by at- 
tempting to classify properly the case in question, the treat- 
ment of pruritus is simplified, although it is apt to prove diffi- 
cult even under the most favorable conditions. No matter 
what the primary cause may be the nervous stability of the 
patient is apt to be more or less deranged as a result of the 
constant torment; the skin is excoriated and sometimes thick- 
ened as a result of the scratching. These factors may continue 
the pruritus long after the true cause is discovered and re- 
moved. 

Of the internal remedies, bromides and Cannabis indica are 
of paramount value. They serve to quiet the nerves. Bro- 
mides may be given by mouth in doses of 5 grains three or four 
times daily, or they may be given intravenously, 5 cc. of a 10 
per cent solution in physiologic salt solution being given the 
first day and 10 cc. being given on the second and following 
daj'S. Tincture of Cannabis indica, which is strongly recom- 
mended by Crocker, is often of great value. Beginning rrith a 
dose of 10 minims t. i. d., the dose may be increased 2 minims 
daily until from 25 to 30 minims are being taken three times 
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daily. In extremely stubborn cases morphine -mU often prove 
a valuable remedy. Pilocarpine, pkysostigniine, and ergot- 
amine tartrate are other drugs which may be tried. 

General dietetic and hygienic measures are of importance. 
The diet will necessarily depend upon the findings in a given 
case. Avoidance of red meats, internal organs, and sweets is 
recommended. Attention should be given to the intestinal 
tract. The bowels should be kept well open, and if there are 
symptoms of intestinal stasis, high colonic irrigations may 
prove of great value. 1\Tien there are sjmiptoms of starch 
intolerance, sugars and starches should ob\dously be deleted 
from the diet. 

In difficult cases the writer has found that foreign protein 
therapy will result in the abatement or entire cessation of the 
pruritus. A 4 per cent suspension of milk protein may be 
used, from 1 to 5 cc. being injected into the deep muscles of 
the buttocks at interr^als of from three to seven days. This 
may or may not produce a slight febrile reaction, but the pa- 
tient should be warned of the possibility of this happening. 
Two patients who failed to respond to any other therapeutic 
measures and all of whose examinations failed to reve^ any 
etiologic factors were entirely cured by injections of milk pro- 
tein. The rationale of this procedure is as 5 ’’et little under- 
stood, and it must be used empirically. 

Aulohemotherapy , consisting of the withdrawal of from 
10 to 20 cc. of blood from a vein in the arm and its immediate 
reinjection into the buttock, is occasionally helpful. Sulz- 
berger and Wolf^” found that generalized pruritus, even though 
due to lymphogranulomatosis or abdominal malignancy', re- 
sponded surprisingly well to this treatment. 

Basing his treatment on the deficiency’- of silicic acid in the 
tissues of elderly people, Luithlen injects this acid for senile 
^ritus. A 1 per cent solution is used, the first injection 
being O.S cc. and the dose being increased to 1 cc. and 2 cc. 
upon subsequent injections, which are at two-day intervals. 
A simple but unusual therapeutic procedure for the treatment 
of senile p^tus is suggested by Veress“ who finds that the 
Itching is invariably refieved by rubbing the skin over the 
Pnmgenous area with a soft brush for from twenty to twenty'- 
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five mjDut^ two or three times daily. This brushing removes 
the epithelial debris which Veress believed is the cause of the 
itching. 

Based on the assumption that senile pzizritus is due to s. 
disturbance of metabolism, Borak^“ advised irradiation of the 
hypophysis and thyroid. Of ten patients so treated, eight were 
relieved within a week and remained cured. 

Klauder^^ recommends psychotherapy in treating pruritus 
of nervous origin in the hope of producing a transformation 
of mental attitude and dispelling the fear and dread of itching. 
It has been pointed out by Yaskin^^ that ‘^anxiety is the cen- 
tral symptom of nearly all the neuroses and psychoneuroses,” 
and he points out that this is of fundamental importance in 
the management of cardiac neuroses. The same may be said 
to be true of cutaneous neuroses, and the aid of a psychiatrist 
should be sought. 

External therapy is vastly important as it will usually sub- 
due and occasionally will remove the pruritus no matter what 
the cause may be. One of the simplest procedures consists 
of the use of a soothing bath. Starch, soda, or bran may be 
added to half a tub of lukewarm water and the patient per- 
mitted to remain in this bath for from fifteen to thirty minutes 
once or twice daily. This is followed by patting the body dr>' 
\vith a soft towel. When bran is used, it should be placed in 
a thin mesh bag. The most serviceable external remedies are 
menthol, camphor, phenol, tar and alcohol, but care must be 
taken not to emplo}^ strengths sufficient to inflame the skin. 
The addition of 0.5 to 1 per cent phenol to olive, linseed, or 
cottonseed oil, or to equal parts of an oil and lime water, 
makes a useful antipruritic application. Calamine lotion is 
rarely helpful, as it tends to diy the skin and gives only ver>^ 
temporary relief, but calamine liniment may often be used 
with benefit, as in the following prescription: 


Pienolis 

Pulv. Calamin. 
PuJv. Zinc Grid 

Liq. Calcis 

01, OJivac 

Emulsify. 


oj 

/..y/.ik Sss 
ii5 q.s. ad Sviii 


Uma’s glyccro-gclathi paint may be applied to fairly wide- 
spread pruritic areas with, sometimes, complete relief. After 
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DISEASES OF THE SCALP 

Some of the cutaneous disturbances have a specific regional 
predilection which is of clinical significance in diagnosis. The 
adult scalp is the site of seborrhea, seborrheic dermatitis, pso- 



rig, 103.— Tn'cnty-srr-yearH)ld patient with endothelioma capitis of four vears’ 

duration. 

nasis, eczema, furunculosis, various forms of alopecia, hair dye 
dermatitis, ^varts, sebaceous cj^ts, lupus erjdhematosus fob 
Ji^tis decdvans,_ endothelioma, carcinoma, and melanoma. 
Ine sc^p of the child, on the other hand, is frequently affected 
with ringworm, pediculosis and impetigo (Figs. 103-105). 
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Fig. 105. — Ringworm of tbe scalp. 
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SEBORRHEA 

Seborrhea is more of a functional disturbance than a dis- 
ease. It is a manifestation of an increased output of sebum 
by the overactive sebaceous glands. The condition is of com- 
paratively little significance, appearing on the child^s scalp 
as a greasy scale (vernix caseosa — cradle cap) and leading to 
pityriasis capitis or dandruff in adults. 

The skin of seborrheic subjects is often dirty in appear- 
ance, assuming a yellowish or brownish hue. The pilosebace- 
ous follicles are enlarged. Plugs of undissolved sebum exude 
from the region of the ala nasi whenever these enlarged se- 
baceous follicles are squeezed. 

H. W. Barber described two types of seborrheic patients: 
“the one, usually fair complexioned, is flushed, robust, usually 
active and in later life plethoric; the other, usuall}" dark, is 
pallid, coarse skinned, pigmented and indolent,’’ 

Seborrhea commonly occurs in brunettes and is often as- 
sociated with h}^ertricbosis. The condition is unquestionably 
of endocrine origin and appears to be influenced by gonadal 
hormones. 

Seborrhea is a predisposing causative factor in a group of 
well-known cutaneous diseases. It is ideal for the growth of 
microorganisms, thus enabling the ordinary harmless cutane- 
ous saproph^dic bacteria to become so pathogenic as to pro- 
duce dermatitis. 

Seborrheic Dermatitis (Eczema Seborrhoicum, Seborrhea 
Corporis) . — ^This is a disease of the skin produced by the Pity- 
rosporum of ]\Ialassez. It is characterized by scaling and the 
hypersecretion of sebum. The areas of predilection are the 
scalp, eyebrows, nasolabial fold, and the axillary, prestemal 
and pubic regions. 

Seborrheic dermatitis of the scalp appears in its mildest 
form as a fine, powdery scaling or flaking of the homy layer 
of the integument with no signs of inflammation. The condi- 
tion is popularly known as “dandruff.” It is annoying on ac- 
count of the itching which is occasionally present. The scales 
are seen on the clothing. They form well-circumscribed 
patches which ma}'* spread over the entire scalp. Inflamma- 
tory changes make the scalp red and edematous. In this case 
the scales become caked to form irregular patches whose base 
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is purplish. The patches extend beyond the scalp margin. 
The scalp may ooze sufficiently in severe cases to wet the bed 
h‘nen. The hair of the affected areas becomes lustreless and 
brittle, tending to shed, especially in males. The defluvium 
begins on the vertex of the h^ad and temples, gradually spread- 
ing over the entire scalp until a mere fringe of hair is left on 
the sides and back of the head. Seborrheic dermatitis of the 
scalp is the chief cause of premature baldness in males. It 
is known as “seborrheic alopecia” or “calvities.” 

The disease is contagious. It can spread from the scalp to 
the skin surface and may also be conveyed from one individual 
to another by contaminated combs and brushes. The infec- 
tion is progressive, resistant to treatment, and frequently re- 
curs. 

Seborrheic dermatitis must be differentiated from psoriasis 
and ringworm. Psoriasis occurs as well defined, reddish, scaly 
patches covered with coarse, white scales. The patches in 
seborrheic dermatitis are pale and ill defined, fading into the 
adjoining healthy cutaneous surface. The scales are delicate 
and greasy. Psoriasis is rarely confined to the scalp because 
other parts of the body, such as the extensor surface of the 
limbs and sacral region, are always involved. Seborrheic der- 
matitis must be differentiated also from tinea tonsurans. The 
patches of ringworm are bald or scaly and partly covered with 
remains of diseased hair. The differential diagnosis is further 
confirmed by microscopic examination of the involved area or 
by a Wood’s glass lamp under which the fungus-laden hair 
becomes fluorescent. 

Treatment . — There is no specific internal treatment for 
seborrheic dermatitis. Gastro-intestinal disturbances which 
may be present are corrected. The diet should be bland, nu- 
tritious and rich in fresh vegetables and fruits, and should ex- 
clude milk or foods containing milk, cane sugar, cocoa, choco- 
late, pork, ham, bacon, sausage, game, spices and rich sauces. 
Alcoholic and aerated waters of any form are prohibited. 

The local treatment of a seborrheic infection of the scalp 
varies in conformity with the severity of the infection and the 
age and sex of the patient. The principle of local treatment is 
the same in all cases, namely, destruction of microorganisms 
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id regeneration of the epidermis. Treatment is continued in 
modified form for some time after apparent recover}^ 

An excellent treatment of the scalp is to prescribe a lotion 
)r dally use and a \reekl}'’ application of an oil or a pomade 
le night before a shampoo. As a rule, the scalp should be 
ashed once a week. Whenever the hair is excessively oil}^, 
lie shampoo mav be given twice a week or daily for a period 
f several weeks. The following spiritus soap lotion is em- 
lo\*ed when the scales are drx’^: 

B Soft soap 2 ounces 60 Gm, 

Spt. \'ini recC 50% f fluid ounce 30 cc. 

Thymol 60 grains 4 Gm, 

Oa of lavender 60 min ims 4 cc, 

'SIS. This lotion is rubbed into the scalp by the fingers or by 
a small piece of sponge until a lather is formed and then rinsed 
^th warm water. 


A tablespoon of the following mixture is added to a quart 
water and used as a shampoo whenever the scalp is in- 
iamed: 

B Tincture of quQlaia 15 min- 1 cc. 

Borax 15 gr. 1 Gm, 

Spt vini rect. 50% 1 oz, 50 cc. 

The following ethereal preparation is more effective in 
cases where the scalp is greasy : 

B Ether 120 minims S cc, 

-Aqua ammonia fort 20 minims 13 cc. 

Soft soap 2 ounces 60 Gm, 

The hair should be cut and washed with a saturated solu- 
of boric acid when the scalp is greatly inflamed and oozing 
15 present. One grain of bichloride of mercim’' added to every 
S ounces of the saturated solution of boric acid greatly en- 
hances its bactericidal properUt 

Robert AI. B, MacRenna prefers the following lotion in 
acute attacks: 


B CoHosoI stfliur (Crookes) 
Aqua distilkita 
AIS. To be applied freely, 
this soIutioEL 


1 ounce 30 Gm. 

q.s. S ounces 240 cc. 

Cover areas with lint soaked in 
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The following stimulating antiseptic toilet lotion is rubbed 
into the scalp in mild cases before the hair is brushed after the 
shampoo: 

^ Salicylic add 30 grains 2 Gm. 

Castor ofl 30 minima; 2 CC. 

Bay nnn qj. 6 fluid ounces 180 cc. 

Considerable caution must be exercised in the choice of 
pharmaceutical preparations. Resorcin or betanaphthol 
should not be used on blond or white hair. Mercury and sul- 
fur should only be combined in the same preparation if the 
red or yellow oxide of mercury is employed. 

A moderate amount of alcohol in scalp lotions is antiseptic 
and helpful. Any dr 3 dng action resulting from the use of 
alcohol may be avoided by the addition of oil to the lotion. 

Oils in scalp lotions for women are avoided because they 
make the hair stringy. Oils are best applied in women imme- 
diately before shampooing. Brilliantine may be used in place 
of oil. 

The following lotion is useful in cases in which oiliness of 
the scalp is excessive. 

If MenthoUs 3 grains O.lS Gm. 

Liq. carbonic dctergcns 2 drams 8.00 Gra. 

Hydrarg. chlor. corros. 2 grains 0.12 Gm. 

Spts. vini rect. q.s. 8 fluid ounces 240 cc. 

The addition of 5 per cent of acetone or 10 per cent of 
carbon tetrachloride to this lotion greatly increases its effect. 

The benefits from ultraviolet therapy are widely recog- 
nized. The scalp should be washed the day before treatment. 
Mild erythema doses are given at intervals of five days to the 
vertex and sides of the scalp. Whenever crusting of the scalp 
is present, recovery is hastened by the use of unfiltered roent- 
gen rays. This treatment should only be administered by an 
experienced roentgenologist. 

PEDICULOSIS CAPITIS 

Pediculosis capitis is produced by the pediculus or louse. 
It is characterized by local itching and the presence of insets 
and nits in the hair. The nits (eggs) are millet-seed in size, 
shiny, egg-shaped bodies with their small end firmly cemented 
to the shaft of the hair. 
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Pediculosis capitis is often complicated by cervical aden- 
itis, eczema, impetigo and furunculosis. 

Treatment, — ^The application of 2 per cent ammoniated 
mercury ointment for a period of several da^^ destroys the liv- 
ing insect The nits or ova are resistant to soap and water, 
but can be destroyed by diluted acetic add or vinegar in pro- 
portions of 1 part acetic add or \dnegar to 4 parts of water. 

R. Sabouraud states that the free application of plain \^e- 
line destro}^ the parasites because it suffocates them. He adds 
50 drops of xylol to SO Gm. of white vaseline. This destro}^ 
the nits as well as the insects. 

The following method has proven most satisfactory in fe- 
male children or in adults with long hair; The child is laid 
on his back on a table, with the head projecting over the edge 
and the hair hanging down over a bucket. Pour a quart or 
more of an aqueous solution of carbolic add (1:40) over the 
head so as to drain through the hair. The hair is then thor- 
oughly dried and the devitalized nits are removed with a dust 
comb moistened with vinegar. A 1:4000 solution of bichlo- 
ride of mercury may be substituted for the carbolic add solu- 
tion. 

IMild cases are treated with tincture of delphinium in which 
the hair is soaked twice daily for a few da3»'S. 

Equal parts of kerosene and mineral oil applied at bedtime 
for a few days is very efficadous. 

Impetigo and furunculosis, which so often accompany ped- 
iculosis capitis, usually disappear when the pediculi have been 
destroyed. The treatment is therefore the same as in pedicu- 
losis capitis. 

TINEA CAPITIS 

^gworm of the scalp is an infection produced by different 
spedes of vegetable parasite. The microsporon is the more 
common parasite. It is a disease of childhood and is rarely 
found after the age of puberty. 

■pie following diagnostic clinical findings are usually pres- 
ent in tinea capitis : ( 1 ) scaliness, ( 2 ) broken off hair covered 
with a grayish sheath, (3) prominent hair follicles, and r41 
partial baldness. Itching is rarely present. The lesions mav 

a dime to *a 
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Sources of infection are usually a pet animal, such as a 
cat or dogj contaminated head wear, combs, brushes and bed 
linen. 

Treatment. — Treatment consists in (1) daily shampoo- 
ing of the scalp with soaps containing tar, phenol or bichloride 
of mercury; (2) epilation of involved hairs, including some 
of the hair surrounding affected areas; (3) application of 
parasiticide ointments and lotions. Vaseline ointments con- 
taining betanaphthol or iodine (1 in 8); chrysarobin (2 in 
24); sulfur or tar (1 or 2 in 8 ); and phenol (1 in 20) are 
useful. 

R. Sabouraud recommends stimulating affected areas with 
a brush several times a day after applying the following prep- 
aration: 


B Olci cadini (deodorized) 


Olei olivae 

aa 1 ounce 

30 cc. 

The following prescription 

is very helpful: 


B Balsam of Peru 

0.5 dram 

2 Gm. 

Sulphuris praedpitali 
Betanaphthol 

aa I.O dram 

4 Gm. 

Petrola ti 

q.s. I.O ounce 

30 Gm. 


MB. Rub into affected areas twice daily. 

Croton oil, chrysarobin and p3TrogaIlic acid have been used 
on the assumption that they produce follicular suppuration 
and thus hasten recovery. 

Roentgen irradiation of tinea tonsurans is beneficial if 
given by an experienced roentgenologist. Occasionally a patch 
may be epilated by a single roentgen treatment. 

TIHEA FAVOSA (FAVUS; PORRIGO FAVOSA; DERMATOMYCOSIS 

FAVOSA; CRUSTED RINGWORM; HONEYCOMB RIHGWORM) 

Tinea favosa is a contagious disease produced by the Acho- 
rion schonleinii, a vegetable parasite. It is characterized by 
the formation of small, round, or oval, cup-shaped, pale yel- 
low, brittle crusts which are commonly seen about the hair 
follicles. The hair perforates these lesions. The term “fa\a]s,” 
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signif5'jng a honeycomb, was suggested because of its resem- 
blance to the cell of a honej'comb (Fig. 106 ). _ 

Trea/tmeiit. — Destruction of the causative parasite calls 
for adequate local treatment The crusts are first removed 
and the affected areas are treated with a parasitic lotion or 
ointment to destroy the offending fungus present on the sur- 
face and within the hair follicles and hair shaft. Firm cruste 
are easily removed when saturated for twenty-four hours in 
oils, of which the oil of ergot is most effective. Olive oil, al- 
mond oil and phenolized oil are not suitable. Poultices are 



Fig. 106. — ^Permanent alopeda in a female resulting from tinea favosa. 


not only unpleasant but injurious because they stimulate 
growth of organisms and increase swelling of the epidermis, 
thus retarding the action of the parasiticide. 

Solutions of parasiticides, var3dng in dilutions from 25 to 
SO per cent in boroglycerine, are excellent lotions because of 
their detergent and antiseptic action. These lotions are 
sponged over affected areas after the crusts have been removed 
by soaking them in oil of ergot for twenty-four hours. The 
can be easily peeled off within one or two hours, leaving 
the mteguraent in a proper state for the application of para- 
siticides. Some clinicians prefer naphthohzed zinc oleate oint- 
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ment. ^ The oleates of mercury and copper are beneficial. The 
following two ointments are recommended : 

H Hydrarg. oleati unguenU 

aa 4 draioi 16 Cm. 

H Cupri oleaU O.S dram 2,0 Gm. 

Adipis 1.0 ounce 300 Gm. 

The first of these ointments is rubbed into the involved 

areas with the finger tips. A few days later it is alternated 
with the second ointment, which is astringent and relieves any 
irritation set up by the former preparation. These applica- 
tions are made daily or at intervals of two days and continued 
for a period of three to four weeks. 

Other efficient remedies are a 10 per cent resorcin vaseline 
ointment, a 10 per cent ointment of boric acid, 5 per cent 
chrysarobin ointment, 10 per cent thymol iodide ointment, and 
5 per cent europhen ointment. 

The diseased hairs should be epilated before antipara- 
sitic ointments and lotions are used. Sabouraud has success- 
fully used roentgen rays in favus, but the difficulty of their 
therapeutic application is the main objection against irradia- 
tion. 


ALOPECIA APEATA 

Alopecia areata is a disease of the scalp and hairy parts of 
the face in which the hair falls out in patches, leaving smooth 
bald areas (Fig. 107). It generally appears in early adult 
life and occurs equally in both sexes. The condition is rare 
before the age of three years and seldom occurs after the age 
of sixty. There is a rise in incidence among women between 
forty and fifty (pelade de la menopause). Several cases have 
been reported among women after ovariotomy and among men 
after castration. 

The disease is probably of inflammatory origin, although 
its etiology is obscure. It is believed that neurogenic factors 
play a role in the etiology, since injury to certain nerves^ pro- 
duces patches of baldness in areas supplied by the injured 
nerves. Psychical disturbances, such as anxiety or worry, arc 
also predisposing factors. Reflex irritation is regarded by 
some clinicians as a causative factor. Falling of the hair is 
always the result of inhibition of function of the hair papillae 
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due to disease or to destruction of the ners^es supplying them. 
Cases of universal alopecia following severe mental disturb- 
ances appear to support this view. 

Some clinicians believe that alopecia areata is due to local 
infection. The foci of infection in this case are usually found 
about the teeth, tonsils and sinuses. The condition may also 
be a sequel to an acute infection, such as er}^ipelas, influenza, 
pneumonia, or mastoiditis. Some believe it to be an allergic 
condition, while others consider it an endocrine sympathetic 
disturbance. 



Fig. 107. — Nineteen-year-old male with alopecia areata. 


Symptomatology and Prognosis.— Alopecia areata may 
Oe associated with scleroderma, leukoderma, Graves’ disease 
pregnancy, lupus erythematosus, or lead poisoning. The dis- 
ease may be of sudden or gradual onset. In some cases a 
large circular patch of baldness appears over-night. In these 
i^tances the integximent is usually pink and edematous. Neu- 
ntis may also be present in these cases. Pain is often an ac- 
companjung feature. 

The patch of baldness usually starts as a small area and 
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gradually enlarges. Several patches subsequently appear, 
which may lead to considerable loss of hair. The hair of the 
beard; eyebrowS; axillae and pubes may be involved. In se- 
vere cases the entire hair of the body, including the eyelashes, 
is shed (Fig. 108), 

The hair of the scalp is completely lost, leaving a band of 
hair extending from ear to ear around the periphery of the 
cranium, in one form of alopecia areata. 

The patches are characteristic in the patchy form of alo- 
peda areata. The center of each patch is as a rule completely 



Fig. 108. — ^AJopcda unii^rsaJis, Note absence of hair of eyebron’s and eydashes. 

bald. Surrounding this bald center a few stumps of hair are 
evident. These hair stumps are club-shaped, so called ‘‘ex- 
damation-mark hair,” becoming thicker as they move away 
from the scalp. 

The hair does not break as in cases of ringworm of 
scalp whenever an individual hair is pulled. Stippling or crib- 
bing of the finger nails is often an accompanying feature (Fig- 

109). ^ 

The prognosis is unfavorable in generalked forms of this 
disease, but favorable in the more localized forms. The new 
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hair which appears in the localized form of alopecia areata 
is usually white, becoming pigmented when it is replaced by 
further new growth of hair. The prognosis of alopecia areata 
is good in individuals in whom the eyebrows or eyelashes are 
present, but very bad in patients in whom they have disap- 
peared. Complete recovery in cases in which the finger nails 
are cribbed is rare. 

Treatment. — ^Treatment is immediately instituted when- 
ever the diagnosis of alopecia areata is made. Agents which 
stimulate hyperemia of the affected areas are indicated. The 
patches are painted with pure phenol, iodine, or turpentine. 





M 
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Fig. 109. — ^Note cribbing of nails which is often present in alopecia areata. 

The high frequency current and the daily use of ultraviolet 
radiation are of value. Foci of infection are eliminated and 
tonics are indicated. Glandular therapy, in the form of whole 
pituitary gland, suprarenal cortex, or whole thyroid gland, is 
occasionally of value in the treatment of this condition. 

R. Sabouraud recommends the following preparation in 
the early stage of alopecia areata. 

E Addi acetid gladalis 2.5 drams 10 Gm. 

Fonnaldehydi 15.0 mining j ^ 

Aquae colognlensis qj. 10,0 ounces 300 cc! 

M5. To be applied daily nith a stiff toothbrush. 

_ In more serious or advanced cases he advises the following 
ointment: ® 
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B Deodorized olei cadini 2.S drams 10 Gm. 

Turpeth mineral ISB grains 1 Gim 

Vaseline drams 10 Gm. 

Adipis lanae 2.S drams 10 Gm. 

on verbena q^. 15 gttj. 1 cc. 


MB. This ointment is applied every night in cases of men and 
the scalp shampooed the following morning. 

It is applied three times a week in the case of women, 
and the scalp shampooed once a week. 

R. Sabouraud considers the following topical application 
the best medication. The objection against this preparation 
is the fact that it stains the integument; 

B Addl chrysophanid 1 ounce 30 Gm. 

Chlorofonni 1 ounce 30 Gm. 

MB. To be applied daily until a marked local sensitlrity of the 
skin results and the integument assumes a mahogany color. 

ALOPECU PREMATTOA 

Alopecia prematura generally appears in males about the 
age of twenty. The causes of this malady are heredity and 
seborrhea, of which heredity is important because it is the 
usual edologic factor in individuals in whom complete bald- 
ness appears at an early age. 

The course of alopecia prematura may be slow or rapid. 
Its progress is sometimes delayed by the temporary appear- 
ance of lanugo hair about the temporal regions before the stage 
of complete baldness is reached. Complete baldness in alo- 
pecia prematura resembles the senile form of alopeda with its 
smooth, shining scalp. Grayness seldom precedes alopecia 
prematura. 

The progress of this condition can be checked under suit- 
able therapy. The lanugo hair usually preceding its onset may 
be replaced by normal hair. Total alopecia is occasionally the 
end result of alopecia prematura. WTiile the crown may in 
some instances be completely denuded of hair, a wide band 
of hair may persist about the periphery of the scalp. 

Treatment. — period of at least six months of continu- 
ous treatment is necessary for recovery. Seborrhea is cor- 
rected whenever present. Tight-fitting hats are discarded. 
Certain drugs, such as pilocarpine, camphor, chloral hydrate 
and cantharides, are employed for their simulating effect. 



DISEASES OF THE SCALP 


1659 

A fifteen-minute massage of the scalp each day followed 
by ultra\dolet irradiation is about the best mode of treatment. 
The scalp is anointed with vaseline before commencing each 
treatment. 

ALOPECIA SENILIS 

Alopecia senilis is commonly seen in males between the 
ages of forty and fiftj^ years. Its approach is usually preceded 
by grajmess. The condition is alwai^s sjmimetric and the af- 



Hg. 110. — SenSe alopeda in a male, seventy years of age. 

fected areas are covered with smooth integument. The hair 
follicles are not dilated. Loss of hair commonly appears on 
the vertex and temples. This condition is inciurable (Fig. 110). 

SYPHILITIC ALOPECIA 

Syphilitic alopecia occurs during the secondary stage of 
sj^philis. It has certain pathognomonic features. The condi- 
tion as a rule occurs during the third month of the disease 
corresponding in time to the appearance of the roseola. The 
onset may be delayed until the fourth month, but very rarelv 
until the sixth month of the disease. 

Shedding of the hair is sudden and is at first diffuse. Small 
areas denuded of hair suddenly appear in the temporal and 
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occipital regions. The whole scalp presents the so-called 
“moth-eaten” appearance. This is the “alopede en dairieres” 
of the French and is very characteristic of syphilis. Syphilitic 
alopecia does not result in complete baldness. 

Falling of the hair is continuous for a period of three weeks. 
Spontaneous growth of hair occurs without treatment. A sim- 
ilar and characteristic shedding of hair of the eyebrows is 
usually present in case of syphilitic alopecia. 

CICATRICIAL ALOPECIA 

Two forms of cicatricial alopecia are recognized: 

1. Congenital cicatricial alopecia is a very rare anomaly 
resulting from adhesions of the fetal membranes to the scalp. 

. 2. Acquired dcatricial alopeda may be due to any condi- 
tion which destroys the hair follicles. Of these conditions 
mention is made of wounds, burns, prolonged roentgen irradia- 
tion, suppuration of the hair follicles, syphilitic ulceration of 
the scalp, lupus erythematosus, favus, etc. 

Acquired cicatricial alopeda is known as “folliculitis decal- 
vans.” The condition is characterized by the appearance of 
split-pea, dime, or palm-sized patches of progressive folliculitis 
which produce considerable scarring and end in permanent 
alopeda. The lesions may be few or numerous. These lesions 
often coalesce to form larger ulcerated areas, leaving a few 
tufts of hair scattered over the scalp. The hairs which are not 
shed are usually normal in appearance. However, some of 
these hairs may be easily epilated, revealing a succulent, white 
glossy sheath. The integument within the patch is white, 
smooth and atrophic. Some of the hair follicles found at the 
borders of these patches are inflamed. The degree of this 
inflammation varies from pustulation and crusting (follicu- 
litis epilante Quinquaud) to a scarcely preceptible rosy tint 
(pseudo-pelade de Brocq). 

The prognosis is unfavorable. The disease tends to pro- 
gress slowly, although spontaneous arrest may occur. The hair 
never grows on the affected areas. 

Treatment is of little value. Epilation of the hair at the 
periphery of patches where the follicles are inflamed has been 
advised. InuncU'ons of antiseptic ointments containing mer- 
cury or sulfur may be helpful. 
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Diffuse Falling of the Hair, — ^This may occur vrithout 
the accompainment of disease of the hair or scalp. The most 
common cause of this tj^e of falling of the hair is probably 
the presence of fever. R. Sabouraud obser\*ed that diffuse 
falling of the hair accompanied fevers above 39® C. (103® F.). 
He is of the opinion that it does not occur unless this temper- 
ature is reached, regardless of how long a lower temperature 
continued. The hair in patients running a temperature of 
39° C. (103° F.) or more begins to fall from two to sLv weeks 
after the onset of this high fever. 

Loss of hair may also follow surgical shock, childbirth, or 
nriscarriage. There is also a certain amount of loss of hair 
following the menopause and in old age. Debilitating diseases 
producing premature senescence are factors which cannot be 
overlooked. 

The treatment of diffuse falling of the hair in the absence 
of diseases of the scalp or hair is directed to the improvement 
of the general health of the indi\ddual and stimulating the 
circulation in the scalp. The exposure of the entire bod\^ sur- 
face as well as the scalp to ultra\dolet irradiation is of benefit. 

The emplo}Tnent of mechanical or electrical agents for im- 
prorag the circulation in the scalp is always helpful. Local 
medication is of doubtful value. 

GENERAL CARE OF THE SCALP 

Washing the Hair. — \^’'omen wash the scalp once a week 
or once a month, and whenever they seek the ser\dces of the 
hair-dresser. Jlen, on the other hand, wash the scalp daily, 
or once a week. 

Frequent washing of the scalp is not so necessar\^ as is 
usually assumed as long as the hair is brushed and combed at 
r^ar inter\^]s. The scalp is rarely washed in tropical coun- 
ties where the hair of the women is remarkable for its lux- 
unance, length and gloss. It is injurious to have the hair 
constantly moistened, No harm results whenever the hair is 

possible friction is applied whenever 
e hair is dried, because moistened hair breaks more readily 
toan ivy hair. It is necessary- to cleanse the hair more fre- 
quently when it is thin and oily than when it is coarse and dry. 
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Most women living and working in the dirty city atmosphere 
clean their scalps monthly. A lather of soap and hot water 
is sufficient for this purpose. A fat-free soap is preferable on 
account of its low content of free alkalis. Washing the hair 
with soft water, such as rain water, gives the hair a beautiful 
gloss and frees it from deposits. Shampoo powders should be 
employed whenever the water is hard. These powders contain 
powdered soap, a small amount of alkalis, and borax. Tinc- 
ture of QuiDaia (a natural soap obtained from tree bark) is 
the essential base of ‘‘dry shampoo.” It is an excellent ma- 
terial for cleaning the scalp. Salt water bathing does not 
injure the hair. ]Wnsing in soft water is necessary after sea- 
bathing on account of the stickiness of salt water and to elim- 
inate the sodium chloride present. The whipped white-of-egg 
is an excellent adjunct for shampooing; it makes the hair very 
glossy. It is applied to the scalp and rinsed off with soft, 
warm water. The yolk of egg should be avoided because it 
adheres to the hair and its removal is more difficult. 

The use of powders provides another method for sham- 
pooing oily scalps and long hair. The scalp is well dusted with 
potato starch or plain talcum powder. The excess is removed 
by brushing. Tar soap is preferable for the shampoo in indi- 
viduals with dry scalps. Sulfur soap is beneficial in individ- 
uals with oily scalps. 

Dull Hair, — ^This results usually from insufficient brushing 
or combing or from the very frequent use of the “permanent 
wave.” Invariably the hair looks dull a few days after a 
“permanent wave” has been applied. This can be avoided by 
using an oily lotion at least one hour before visiting the hair- 
dresser. 

Dry Hair. — ^Dry hair usually results from frequent wash- 
ing of the scalp, or from employing lotions containing alkalis 
or alcohol. 
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CONSTIPATION 

The commonest of all gastro-intestinal conditions is con- 
stipation. Perhaps the simplest definition of this condition is 
a failure in colon function. WTiether that failure be partial 
or complete, invoKung the colon proper or its most distal por- 
tion the rectum, constipation requires the serious thought of 
every thinking phj^ician. 

I know of no authentic figures, but nearly half of the popu- 
lation are so afflicted. Although the world^s literature is re- 
plete with information on this subject, most of it is absolutely 
valueless. There are volumes which would attribute ever>^- 
thing, from headache to flat feet, to constipation. The student 
of this subject can find in the literature an immense amount 
of data dedicated to the belief that intestinal toxemia is the 
cause of all human ills. Not a few of the human race have 
lost their colons in the firm belief that colectomy'' was a panacea 
but, like all other movements, under the sobering influence of 
time the epidemic of colectomies has ceased and the enthusi- 
asm of the authors has waned. 

The activities of an amazing number of microorganisms 
and a clearty alarming group of sjunptoms and signs are asso- 
ciated with this condition. On the other hand, serious thought- 
iul study of the subject emphasizes how little we know 
regarding the exact status of this affliction. We know, from a 
clinical angle at least, what failure in elimination on the part 
of the bowel will do, but we are in need of an' unbiased dean- 
cut study of this subject. There is now little doubt that dela}’- 
in the terminal colon exerts a very different effect from delay 
in the head of the bowel. There seems to be no reason to 
dispute the fact that defective colon evacuation can result in 
far flung toxemia and probably produce, and alwaj^ aggravate 
any eristing cardiac, renal, hepatic, digestive, drculatory or 

VOL. 23—105 1665 


MARTIN E. REHEUSS 


1666 

nervous condition which may exist. Just what form of toxin, 
what form of bacteriology, is responsible is not always clear, 
but very gradually we are seeing the light. 

What is equally important is the fact that the great bulk 
of the lay pubhc are slaves to various habits: the drug habit, 
cathartic habit, dietary fads and fancies, the use of such and 
such a meal, and the use of colon filling stations which flourish 
over the length and breadth of our land. There are innumer- 
able laxative preparations on the druggists' shelves. Millions 
are spent on food propaganda, nostrums for constipation, 
and ridiculous suggestions regarding vitamins — regardless of 
whether the constipation is due to bad habits, carelessness, or 
perhaps organic disease like partial obstruction or cancer. 

Today, we have at our disposal means for determining the 
type and usually the cause of constipation. Constipation is an 
individual problem, and the only way to curb the pernicious 
action of some comer druggists and some of the obscure prop- 
aganda scattered through periodicals and by radio is to make 
the individual realise that only a careful study of each case 
will determine the cause and nature of the problem and the 
satisfactory form of treatment. If the public would realize the 
danger of attempting to fool with one of the most important 
organs they possess, they would no more use inexpert manage- 
ment for that purpose than they would let a hammer-and-chisel 
mechanic work on their automobile engine. Equally culpable, 
are medical men who dismiss constipation with a nod and a 
prescription when a careful study is indicated. I propose to 
discuss this subject as simply as possible. 

CAUSES OF CONSTIPATIOK 

The enclosed list is modified from that of Gant. It will 
serve our purpose admirably because it represents, in a sense, 
those subjects which we have to bear in mind in regard to 
constipation. Let us discuss them for a moment: 

There seems to be no reasonable doubt in the minds of 
most physicians that there is an hereditary basis for some 
constipaUon. It seems to me that much more likely is the 
type of habitus which predisposes to the condition. I have 
repeatedly seen visceroptotics in whom a simple form of con- 
stipation was seen in several generations. Perhaps the correct 
explanation might be the fact that the succeeding generation 
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enhances the hereditary factor of the former. Sex is like- 
wise a predisposing cause, women being far more frequently 
subject to constipation than men. Menstrual periods and 
pregnancy do much to alter the tonus of the visceral nervous 
system, and irregularities at those periods are frequently fore- 
runners of habits. 

A little thought taken seriously in the direction of occu- 
pation reveals many things which predispose to constipation: 
irregular habits, scanty meals, and long hours are encountered 
in any number of occupations in which constipation should 
flourish. Chronic invalidism by enforced lack of exercise, 
general muscular impairment and sedentary existence account 
for another large number; impairment of the abdominal 
muscles, whether due to utter flaccidity or following pregnancy 
or due to abdominal operations, must likewise contribute a 
number. One could illustrate these without number. It is 
only necessary to bear constantly in mind these larger pre- 
disposing causes. 

Diet. — ^Perhaps more directly apparent are the determining 
causes. The first is the diet. In ordinary functional consti- 
pation the physician should carefully survey the dietary regi- 
men of the individual. Any number of faults are to be found 
m this arrangement: 1. An unbalanced dietary, a lack of sub- 
stances with a sufficient residue, a lack of the fresh vitamin- 
containing foods, the habit of eating irregularly or of eating 
one very large meal, the habit of eating too much of one variety 
of food, puts too much of a strain on the digestive tract and 
^’csults in fatigue of the muscles. All of these, when present 
demand a serious revision of the diet and an attempt at regu- 
lation along these lines. 2. Habits, next to the necessity for 
^ regulated dietary, are just as essential as proper fuel for 
an engine. The habit of disregarding the call to stool until it 
becomes imperative has been the forerunner of many cases of 
constipation. Catching a train, hurrying after the morninc 
lack of improper toilet facilities, false modesty in publi 
places (which can all be summarised by the statement th ^ 
*cre is no regularity in habits), explains many of the 
of functional constipation. Toilets should be low, rather ih ^ 
l^lgh, in order that the flexion of the thighs on abd 
^1 be of value in permitting satisfactory evacuation, 
ll^ought to these things and the necessity for impressing 
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things, especially upon the school children, selecting if possible 
an appropriate period, preferably after breakfast, is a vital 
need. 

Dmg' and Snema Habits. — Nearly every individual who 
complains of constipation has established some habits, all the 
way from laxatives, purgatives, and cathartic drugs, to salines 
and various enemas. Nearly always there is a gradual ten- 
dency to increase the strength of these substances, and there are 
few drugs which can be used without harm; nearly all of them 
can bring about dysfxmction and induce colon patholog>\ 
Whenever an individual takes saline laxatives I expect to find, 
with the sigmoidoscope, a red, inflamed bowel wall. The 
enema habit, unless regulated by the physician, is equally 
guilty of producing the same effect. 

These substances should be made to fit the case, but the 
ignorant individual seizes upon the drug method which has 
succeeded with Mrs. So and So, hardly realizing that her prob- 
lem is perhaps a very different one. This is not the place to 
discuss the irritating effects of various drugs and chemicals. 
Many chemicals likewise have a bad effect on the bowel. 
Astringents, such as copper, alum, iron, and lime salts (which 
are occasionally in food or drinking water) , and lead and bis- 
muth (the former among painters), are likewise responsible 
irritants. 

Inflammation of the Bowel — ^An inflammation of the 
colon is as common as sore throat and chronic inflammations 
of the head. This fact has not yet penetrated average medical 
opinion in spite of the works of Schmidt, Coombe and others. 
Only those of us who are accustomed to examining the interior 
of the bowel endoscopically and studying the x-ray picture as 
well as the analyses of the stools can realize how frequent this 
is. I have no hesitancj^ in saying that a very large number of 
cases of constipation are in reality colitis, sigmoiditis and 
proctitis and that in many instances the bowel wall is infected. 

Functional Causes. — ^.Another category of determining 
causes are the two great funcrional groups, described as s/>as>n 
and atony, or spastic constipation and atonic constipation. In 
the former the tonus of the distal colon is markedly increased 
and the phenomena which dominate the picture are those of 
spasm. One feels the spastic sigmoid through the abdominal 
wall and notes the spasric bowel frequently by digital palpa- 
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tion. The narrow calibre of the stools is characteristic and this 
is the most frequently seen with the whole group of colon 
inflammations. The atonic bowel presents none of these ap- 
pearances but is lazy, relaxed and muscularly inefficient. 

Psychic Causes, — One of the most interesting observa- 
tions which every gastro-enterologist of experience must have 
had is the marked dependence of the left colon on all sorts of 
impressions. A nervous diarrhea has been described and rec- 
ognized but, to my mind, more common than this is the be- 
ha\aor of the left colon in the direction of spasm. Fear, anger, 
grief, and even joy — in fact all emotional shocks — ^may in a 
sensitive indmdual bring about this result. Less apparent and 
perhaps more effective are those causes of common neuroses, 
namely, maladjustment, frustration, and fear which in this 
modem world play so large a role. I am more and more im- 
pressed with the sensitiveness of the distal colon, not only to 
conditions within the digestive tract, but to emotional disturb- 
ances as well. Some have assigned the most sensitive part of 
the digestive tract to the pjdoric sphincter. I am inclined to 
call the left bowel the Prima Donna of the digestive tract. 

Obstructive Causes. — If all forms of constipation could 
be explained on the data which we have already presented, the 
problem would be simple. Unfortunately, the dangers and the 
severe tjpes of the condition are frequently associated with 
^e obstruction. It is our problem as medical men, in every 
instance of constipation to rule out this possibility before pro- 
ceeding with therap}^. We have the means for thoroughly 
studying the bowel by means of x-ray and sigmoidoscopy. It 
is well to discuss for a few moments the obstructive causes of 
chronic constipation so that we can bear them in mind and, 
nile them out in any given case. 

Congenital Dejormities and Displacements , — ^Today we 
realize that the form and position of the bowel are largely a 
question of habitus. A large proportion of the human race 
^ an asthenic habitus, with organs which are relatively low 
lu position and yet these organs functionate normally. If we 
s^dy the embrjmlog}^ of the colon it is not difficult to realize 
mat man}^ alterations can occur before complete rotation and 
usioB permit the bowel to be in what we consider the normal 
position. Congenital anomalies, such as narrowing of the anus 
or total absence of rectum, or imperforate anus or rectum, 
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scarcely ever come to our attention because they are usuall}^ 
handled surgically early in life. 

Acquired Deformities and Displacements, —This is most 
frequently seen in the group which we call visceroptotics. It is 
necessary to realize that many of the deformities are acquired. 
They are due to stasis^ weakness or the muscular atony after 
severe illness, displacements occur or become more pronounced 
and, if local inflammation involving the peritonarium occurs, 
adhesion formation, fixation, deformity and kinking may fol- 
low. Any number of varieties of this process are possible. 
They are recognized by careful x-ray examination under the 
screen. This procedure enables us to determine not only the 
form and position of the bowel, but also the degree of mobility 
so that adhesions may be recognized by abnormal fixation of 
the gut. 

Extraintestinal pressure is not uncommon. Abdominal tu- 
mors and masses, pelvic tumors, displacements of the uterus, 
an enlarged prostate, and pregnancy account for such pressure. 
These must be constantly borne in mind so that in every case 
of confirmed constipation a pelvic examination is necessary. 
Fixation of the colon by adhesions and pressure from the same 
type of condition are exceedingly common and \yil] frequently 
explain the inability to relieve ordinary constipation by med- 
ical therapy. 

Strictures may be benign, ulcerated, or neoplastic. They 
may come from within the bowel wall from a stenosing ulcer, 
S3rphilis, tuberculosis, or an annular carcinoma which is the 
serious organic lesion which we fear. Most of these are read- 
ily recognized by radiographic studies. 

Angulations may be congenital or acquired. They are most 
frequently seen in the sigmoid, with its long mesenteiy, at the 
termination of the ileum owing to a downward prolapse of the 
cecum. Many forms of angulation are recognized in the trans- 
verse colon and occasionally in the ascending colon. In a 
marked general prolapse of the viscera the right colon suffers 
most, the cecum going into the pelvis, the hepatic flexure being 
frequently opposite the iliac crest, while the splenic flexure, 
which most frequently resists descent, may become acutely 
angulated. 

Adhesions are one of the most fertile sources of constjpa- 
tioa, not only fixing the bowels, but frequently obstructing the 
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bowel. They are most frequendy seen following operations 
and, in my experience, there are four cardinal sites; The com- 
monest are adhesions in the lower right quadrant, most fre- 
quently due to appendidtis with drainage. In the upper right 
quadrant, gallbladder surgery is most responsible. Wdiile fixa- 
adon of Ae duodenum is the most common aftermath, one not 
ihfrequendy encounters adhesions to the hepadc flexure and 
the transverse colon. Central incisions, often due to gastric 
surgery, more frequend}’’ involve the small bowel but may 
involve the colon. Suprapubic indsions for various pelvic 
diseases most frequendy involve the sigmoid and they are 
probably the most difficult to satisfactorily detect on the fluoro- 
scope. Adhesions from serious forms of enterocolids in chCd- 
hood can produce widespread deformity. At this point it is 
well to mendon the abnormal mesenterj’^. 

Normally the cecum can be moved under the screen for a 
iistance of about 3 inches. Abnormally it maj'- be moved over 
vdce this area, bringing about the so-called “cecum mobile” 
ivhich is usuallj’' associated with high consdpation. The sig- 
uoid flexure may bring about all sorts of situadons and have 
one or two loops with a mesenterj' so long that pardal twisting 
or even volvulus is not uncommon. 

Among the causes of chronic consdpadon which must be 


considered are volvulus, intussusception, and hernial orifices. 
Volvulus occurs most frequentlj’’ at the junction between the 
fixed and movable pordon (the sigmoid) and next in frequence' 
b the cecum, and a quarter or half twist may bring about 
pardal obstruction and obstrucdve consdpadon. Two things 
must always be borne in mind in volvulus: (1) the possibility 
of M abnormal, large mesenterj^, and (2) the danger of ad- 
hesions. Invaginadon or intussuscepdon occurs most fre- 
quendy at the ileocecal valve, then in the ileum, third in the 


jejunum, and fourth in the colon. A tendency to abnormality 
m the mesentery' may permit the iliopelvic colon to invaginate 
m the upper part of the rectum. The recognidon of a mass 
bloody stools, and the acute phenomena of obstrucdon may 
make the diagnosis of an acute invaginadon. Oironic forms 
bringing about severe consdpation are only recognized by care- 
lUl pm^ical and x-ray study. 

Foreign bodies include gallstones, hair balls, enteroliths 
coprohths, and even pancreadc, urinary and prostadc calctfli! 
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Worms have produced the same effect. While most of these 
are interesting clinical curiosities, a survey of the literature 
demonstrated that they are not uncommon. Far more com- 
mon, however, is fecal impaction which must be discussed 
separately. 

Diverticula. — These are very common and may be found 
over the entire colon; more frequently they are in the distal 
segment of the bowel or in the sigmoid. Prodiverticulosis, di- 
verticulitis, and peridiverticulitis are now well known clinical 
entities, recognized on a:-ray examination as exceedingly fre- 
quent and in many instances explaining a rather severe consti- 
pation. You may surmise their presence, but the exact 
diagnosis is made by x-ray study. Occasionally sigmoidoscopy 
may reveal their orifices. It is necessary to realize their im- 
portance and recognize them because they call for a special 
method of treatment. 

Paralytic Hem. — ^This is a dangerous condition. It may 
be found in very severe illness, but it is most frequently seen 
following trauma to the bowel, mechanical handling or injury, - 
or nerve shock. In this condition the function of the colon 
has been arrested. No further progress of material occurs, and 
there is stagnation and bacterial proliferation. The formation 
of toxins and absorption bring about a severe picture, and yet 
we see a static bowel not unlike some of these conditions in 
ordinary medical work. 

Dilatatiou of the Colon (Congenital Megacolon and Hirsch- 
sprung’s Disease). — hs a rule this is a congenital anomaly, wth 
marked abdominal distention, anemia, malnutrition, and even 
ulcerative colitis. It can be suspected in infants or very young 
children from the general contour of the abdomen and the 
diagnosis is made certain by x-ray study. 

Fecal Impaction. — ^This may occur at any part of the colon. 
While it is most frequently in the rectum, adhesion formation 
or new growth may cause a severe impaction above that Im’-el. 

It must be remembered that impaction can occur in the cecum 
and ascending colon as well as in the rectum and one of the 
most severe cases that I have ever seen resembled a hard nodu- 
lar mass in the right iliac fossa. In every case of chronic 
constipation digital examination is indicated to rule out this 
possibility in the rectum. 
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Equally important are the rectal causes for constipation. 
In a verj’' large number of cases these explain the condition: 
spasm of the sphincter, fissure or hemorrhoids, new growths, 
\ficer and inflammation. Many confine their stud}’' to exam'- 
ination of the rectum, \dsual inspection, digital examination 
and proctoscopy, and it is true that many cases can be ex- 
plained in this way; but it is our dutj^ to cover the entire 
problem if we expect to reach a high degree of success. 

There are two points which ought to be mentioned before 
this phase of the subject is dismissed. One is the necessit}’’ 
for constantly bearing in mind, particularly with progressive 
constipation and weight loss, the possibility of carcinoma of 
the bowel, if for no other reason than to rule out this lesion. 
The other is the importance of spasm. As I have already men- 
tioned, spasm gives a rather characteristic x-ray picture, rather 
characteristic physical signs, a rather characteristic stool, and 
can produce the same obstinate type of constipation. Further- 
more, in my experience it is b}’' all odds the most chronic typt 
of constipation. 

SYMPTOMS OF COI7STIPATIOIT 

There may be only irregularity or incompleteness in bow'el 
evacuation, engendering abnormal function. 


Patients frequency ha-ec: 


Vertigo 
Flashes b^ore eyes 
Headache 
Xe>iialgia 
Xcurilis 
Insomnia 
Bad dreams 
toss of memory' 

Failuxe of menial con- 
centration 
disinclination 
Beevdshness 
Irritability 
Armciy 
Ib'stcria 
Hypochondriasis 
Melancholia 
Xcruasthenia 
Temporary' mania 

ConN-nlsions 

Epileptiform compulsions 


Bad taste in mouth 
Foul breath (Halitosis) 
Xausea 
Thirst 
.\noreiia 
Eructations 
Flatulence 

Abdominal tenderness 
Colick)’ pains 
Cold extremities 
Poor circulation 
Sallow complexion 
Small, weak pulse 
-Vnemia 

Tow blood pressure 
Palpitation 
.Albuminuria 
Lithemia 

Frequent micturition 
Dark colored urine 
Indicanuria 
Skin affections 
Pain or fullness of abdo- 
men 

IHscomfort in abdomen 


Comrtwnly associated conditions: 


Xlsceroptosis 
Angulation of bowel 
Disiplacmcnt of bowel 
Congestion of bowel 
Irritation of bowel 


1‘ubal disturbance 
Ch'arian disturbance 
Uterine disturbance 
Ureteral disturbance 
Prostatic disturbance 
Chculatoi)’ disturbance 
Digesth'e disturbance 
Xercous disturbance 

Often found bv author: 

Sigmoiditis (infeclcd) 

Colitis 

Cholecx’stitis 

Hepatitis 

Anemia 

Endocrine imbalance 
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Worms have produced the same effect. While most of these 
are interesting clinical curiosities, a survey of the literature 
demonstrated that they are not uncommon. Far more com- 
mon, however, is fecal impaction which’ must be discussed 
separately. 

Diverticula . — ^These are very common and may be found 
over the entire colon; more frequently they are in the distal 
segment of the bowel or in the sigmoid. Prodiverticulosis, di- 
verticulitis, and peridiverticulitis are now well known ch'nical 
entities, recognized on *-ray examination as exceedingly fre- 
quent and in many instances explaining a rather severe consti- 
pation. You may surmise their presence, but the exact 
diagnosis is made by a:-ray study. Occasionally sigmoidoscopy 
may reveal their orifices. It is necessary to realize their im- 
portance and recognize them because they call for a special 
method of treatment. 

Paralytic Ileus . — This is a dangerous condition. It may 
be found in very severe illness, but it is most frequently seen 
following trauma to the bowel, mechanical handling or injury, • 
or nerve shock. In this condition the function of the colon 
has been arrested. No further progress of material occurs, and 
there is stagnation and bacterial proliferation. The formation 
of toxins and absorption bring about a severe picture, and yet 
we see a static bowel not unlike some of these conditions in 
ordinary medical work. 

Dilatation of the Colon (Congenital Megacolon and Eirsch- 
sprung’s Disease ). — ^As a rule this is a congenital anomaly, with 
marked abdominal distention, anemia, malnutrition, and even 
ulcerative colitis. It can be suspected in infants or very young 
children from the general contour of the abdomen and the 
diagnosis is made certain by .t-ray study. 

Fecal Im paction . — ^This may occur at any part of the colon. 
While it is most frequently in the rectum, adhesion formation 
or new growth may cause a severe impaction above that level. 

It must be remembered that impaction can occur in the cecum 
and ascending colon as well as in the rectum and one of the 
most severe cases that I have ever seen resembled a hard nodu- 
lar mass in the right iliac fossa. In every case of chronic 
constipation digital examination is indicated to rule out this 
possibility in the rectum. 
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Equally important are the rectal causes for constipation. 
In a ver}’' large number of cases these explain the condition: 
spasm of the sphincter, fissure or hemorrhoids, new growths, 
ulcer and inflammation. Many confine their stud}'’ to exam- 
ination of the rectum, \dsual inspection, digital examination 
and proctoscopy, and it is true that many cases can be ex- 
plained in this way; but it is our duty to cover the entire 
problem if we expect to reach a high degree of success. 

There are two points which ought to be mentioned before 
this phase of the subject is dismissed. One is the necessity 
for constantly bearing in mind, particularly with progressive 
constipation and weight loss, the possibility of carcinoma of 
the bowel, if for no other reason than to rule out this lesion. 
The other is the importance of spasm. As I have already men- 
tioned, spasm gives a rather characteristic .r-ray picture, rather 
characteristic pbracal signs, a rather characteristic stool, and 
can produce the same obstinate type of constipation. Further- 
more, in m3" experience it is b}" all odds the most chronic t3pe 
of constipation. 

SYMPTOMS OF COKSTIPATION 

There ma}" be only irregularity or incompleteness in bowel 
evacuation, engendering abnormal function. 


Paiicnis frequently haee: 


Vertigo 
Fishes before eyes 

Headache 
Xeuralpa 
Xcuritis 
Insomnia 
Bad dreams 
of mcmor\' 

Failure of mental con- 
Ctotration 
disinclination 
Fmishness 
Irritabiiitv 
Anxiety 
Hj*stena 
Hj’pocbondriasis 
Melancholia 
Xeurasthenia 
Temporarj' mania 
Comailaions 

dpUcplifonn con\nlsions 


Bad taste in mouth 
Foul breath (Halitosis) 
Xausea 
Thirst 
-^orexia 
Eructations 
Flatulence 

Abdo min al tenderness 
Colicky pains 
Cold extremities 
Poor circulation 
Sallovr complexion 
Small, vreak pulse 
Anemia 

Low blood pressure 
Palpitation 
-Ubuminuria 
Lithemia 

Frequent micturition 
Dark colored urine 
Indicanuiia 
Skin affections 
Pain or fullness of abdo- 
men 

IXscomfort in abdomen 


Commonly associated conditions: 


Alsceroptosis 
Angulation of bowel 
Displacement of bowel 
Congestion of bowel 
IrrikUion of bowel 


'Fubai dis^bance 
0\'arian disturbance 
Uterine disturbance 
Ureteral disturbance 
P^tatic disturbance 
Circulaton'' disturbance 
Digestive disturbance 
Xcr\xjus disturbance 

Oflai found by author: 

Sigmoiditis (infected) 

Colitis 

Cholec>’Etitis 

Hcjiatitis 

Anemia 

Endocrine imbalance 
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The above symptoms have been suggested for constipation. 
You can take your choice and the list can even be enhanced 
further. Ordinarily, the first symptom is irregularity or in- 
sufficiency in bowel action. This is the first thing that the 
patient complains of. The second significant thing is the fact 
that a s>rmptom or symptoms such as lassitude or indigestion 
rather noticeably improve when the bowels act. The patient 
quickly learns to use druggist's therapy and to proceed with 
this therapy until the obstinacy is such as to demand investi- 
gation. It would be folly to discuss these various symptoms. 
All of them, and in fact all diseases, can be associated with 
the symptom of constipation. The only interesting point, from 
the standpoint of medical treatment, is the fact that treatment 
directed toward constipation results in subjective w^ell-being 
and an improvement or disappearance of many of these signs. 

DIAGNOSIS 

The diagnosis of chronic constipation demands a careful 
survey of the individual, which can be briefly outlined as 
follows: 

The History. — This demands an investigation as to the 
cause preceding and precipitating the condition. All of those 
things which we have mentioned under causes are pertinent in 
this connection. Most important, to my mind, is a survey of 
the individual dietary. We should ask our patients exactly 
what they eat, when they eat, and how much they eat. Yon 
can frequently put your finger on the problem right there. 
The question of regularity in bowel habits is equally important 
and obvious. Another point is the use of drugs and enemas. 

A patient who has been using heavy salines may be e.xpected 
to have colitis. The same is frequently the case with other 
drugs: enemas, particularly watery enemas, and the use of 
large amounts of fluid in the bowel — 3 to 6 quarts are not only 
to be condemned but are positively dangerous. Previous in- j 
flammations of abdominal organs, and most important a 
knowledge of previous operaUons and possible adhesion fur- ; 
mation, must all be ascertained. ^ ^ 

Physical Examination. — This includes inspection for un- 
due distention, the presence of scars, possible tumors, palpa- s 
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tion of the colon (especially in the ascending and descending 
portion) and, where possible, the determination of tenderness 
over the colon and the demonstration of any mass (whether 
due to neoplasm or fecal impaction). 

Stool Examination* — ^This is routine in all cases. It gives 
the picture of digestive work. The presence of undigested 
food may suggest trouble high up in the stomach, biliary tract, 
pancreas, or small bowel. Fresh pathologic elements in the 
stool, notably mucus, pus, blood, and cellular elements, par- 
ticularly if on the outside of the stool, or follorring the stool, 
and the demonstration of parasitosis are of importance. It is 
hardly necessary to point out the value of blood or the im- 
portance of pus in blood in chronic cases as indicating ulcer- 
ative colitis or carcinoma. 

Digital Examination. — ^This is to demonstrate the direc- 
tion and the presence of gross lesions of the rectum and is 
followed by proctoscopy and sigmoidoscopy for directly in- 
specting the lower distal colon. This enables one to make a 
direct diagnosis of mam'' lesions: ulceration, hemorrhoids, 
fissures, hj^Dertrophied valves, cr^^ptitis, proctitis, sigmoiditis, 
catarrhal inflammations, infection, ulceration, and new growth. 
This method of study is indispensable and sigmoidoscopy may 
give a clue to the whole bowel picture. 

^-Eay Examination. — This of course is a study of the 
bowel from two angles, and first of the function of the colon 
as shown the demonstration of the opaque meal by mouth. 
We can determine in this way the point of dela}'-, the nature 
of the intestinal contractions, and establish certain types of 
constipation. In the ascendens type, nearW all of the barium 
meal is in the right colon. In the atonic t^^pe it may be distrib- 
uted throughout the bowel but, fort5^-eight or seventy-two 
hours later, there is no \Tsible attempt at evacuation. In the 
spastic type the entire left colon ma}'^ show no barium or 
barium mixed with mucus may produce a long string-like 
shadow of the descending colon and sigmoid so diaracteristic 
of spastic colitis. Spasm not in{requent]3^ involves the trans- 
verse portion of the bowel as well. Finally'' we have a rectal 
type of d^^schezia in which the arrest is obviously in the rectal 
ampoule. This is of course also recognized hy digital ex- 
amination. 
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Apart from this study no rr-ray study of the colon is com- 
plete without the opaque enema. This should always be 
preceded by a thorough cleansing of the bowel, either with 
castor oil or with multiple enemas. In this way we can fill 
out every inch of the colon, seeking to demonstrate a fixed 
organic defect. This is the most satisfactory wa}’' of demon- 
strating a new growth, changes in calibre or outline of the 
colon. Any disease which alters the outline or contour, and 
this includes stricture, adhesions and particularly new growths, 
can be demonstrated in this way. 

The gastro-enterologist who has experience with this 
method of examination will be repaid by such study. ^^Tiere 
he is not so informed he should have the services of a trained 
roentgenologist. In this way he can rule out or demonstrate 
orgam'c colon disease, which after all is the first and most im- 
portant thing to do in any persistent progressive case of consti- 
pation. 

TREATMENT OF CONSTIPATION 

The treatment of constipation depends upon the analysis 
of the condition which has been made. If such an analysis 
reveals some obstructive cause, then obviously the only solu- 
tion of the problem will be either correction of the cause or 
some adjustment by which the cause can be surmounted. In 
many forms of obstructive constipation the obstruction is only 
partial and has existed for many years. This is particularly 
the case with the adhesion variety, with kinks and risceral 
displacements, in which there is either stasis or simply a local 
delay. In these cases it may be necessary to use local meas- 
iwes, those directed toward the rectum and sigmoid being the 
most successful. 

Where possible conditions like fissure, intractable hemor- 
rhoids, and sphincter spasm exist, they ought to receive local 
treatment, either by dilatation, divulsion, or removal. The 
necessity for operations on the bowel, such as colopex>% entero- 
anastomosis, and partial colectomy, in my experience is rela- 
tively rare because visceral displacement is usually more or 
less universal and not alone confined to any one segment of 
the tract. In these cases it becomes necessary to readjust the 
life of the individual and, if possible, to increase nutrition. 

Ordinarily; however, the treatment of constipation, par- 
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ticularly of the functional type, has been in the following 
categories: 

Ke-education. — ^This has to do particularly with habits. 
Habits of bowel evacuation, regularity in methods of living, 
and all those measures of persuasive psychology which have 
for their purpose the induction of a regular method of living in 
which time for, and a place for, bowel evacuation is definitely 


provided. 

Correction of the Diet. — In my experience the sluggish 
nutrition, sedentary type of constipation calls for a diet in 
which roughage plays an important part: the leafy vegetables, 
the use of fruits, and the use of whole-wheat rather than white 
flour. There are any number of substances on the market 
which are supposed to accomplish this eSect. Some are satis- 
factory but, as a rule, no one type is equally successful in all 
cases. On the other hand, when there is tenderness, abdominal 
pain, mucus in the movements, evidence of inflammation, par- 
ticularly of the distal colon, or the so-called type of spastic 
bowel, I believe, along with many other men who have studied 
this condition, that the bland type of dietary is best adapted 
to these cases in which practically all those irritating and 
stimulating substances are removed. 

Medication. — Regardless of those individuals who believe 
that all the world can do without medication to the bowels, I 
feel that a well-ordered medical routine is one which we should 
^ possess. It is well to bear in mind the nature of drug action 
Insofar as the treatment of constipation is concerned. Most 


pronounced is the fact that no one drug has a specific action, 
hut that most frequently combinations of these substances are 
more likely to produce satisfactory results. 

Exercise. — All medical opinions are in an agreement that 
moderate exercise is of great value in arousing peristalsis and 
^ properly promoting this action. This includes everything 
rom getting awake in the morning to walking, running, golfing, 
^eback riding, rowing, swimming, tennis, gj-mnastics, and 
So-called sv-stems of medical gvinnastics, properly 
ormulated; setting-igi exerdse, the use of pullev's, all have 
eir ardent advocates in the handling of this condition. For 
^ly years I have been an advocate of the Glenard ^yetem 
15 exceedingly simple and which was o<:UwM under 
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X-ray control. It is worth trying in these cases. The im- 
portant thing about exercise is first, regularity, and secondly, 
a well defined program which must be adhered to. 

Hydrotherapy. — This can be divided into the iutental 
type, which is water drinking by mouth, the use of enemas, or 
intestinal irrigations. In Europe, the taking of certain laxative 
waters is fashionable. In this country the taking of fairly 
large amounts of water and the use of substances which con- 
tain the essential ingredients of most of the laxative waters is 
just as satisfactory. I personally prefer some combination of 
the Bourget formula which can be modified to suit the indi- 
vidual and is usually taken hot the first thing in the morning. 
Where there is rectal retention, I use enemas, either sweet oil 
or medicated enemas. The quantity of these enemas is speci- 
fied as well as the frequency with which they are used. In- 
testinal irrigation is used for its chemical effect to unload and 
cleanse the bowel. I always insist on preceding the irrigation 
with an oil injection and following it with a hot flaxseed 
poultice in order to avoid intestinal reaction. The technic for 
these procedures will be found elsewhere. 

External hydrotherapy consists in the use of various baths, 
douches, compresses, and packs such as are found so beauti- 
fully illustrated in many of the sanatoria. That any and all 
of ^ese procedures may be of great benefit goes without say- 
ing. That the average physician has at his disposal such an 
equipment is another matter. In many of the larger cities, 
however, measures of this type can be satisfactorily carried 
out. 

Massage. — ^Effleurage, petrissage, and friction are of great 
value, especially with invalids and those who are exhausted 
and toxic. In the dilated, relaxed, nonsensitive colon fre- 
quently encountered in older people, mild rotary massage over 
the cecum and right bowel is of great benefit. 

Mechanical Vibration. — This varies all the way from the 
use of the hand machine to the larger machine (like the Zander 
apparatus), to the mechanical horse which \vill produce severe 
ribration. I have always felt that their use ought to be some- 
what guarded, particularly in those cases in which there is 
undoubtedly a low-grade inflammation. 

Electricity. — Constipation in the hands of so-called “elec- 
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trical specialists" has been treated with practically all varieties 
of electricity; faradic, galvanic, static, high frequency, sinus- 
oidal, and Morse waves. In the hands of those who have 
devoted their attention to this subject, the claim is that these 
measures are of great benefit. I confess that my inter^t has 
been spasmodic, hlany years ago I was interested in thk 
subject. I realize that the so-called electric enema, such as is 
practiced in France and which I frequently saw of benefit, 
and the use of the hlorse wave, if delicately handled, are often 
of benefit. The average phj^ician is not sufficiently trained to 
achieve the best results with this method of therapy. 

Local Treatment to tire Rectum. — ^This consists of di- 
lators and medicated suppositories. 

Other Methods of Treatment. — ^Apart from these meas- 
ures there are three types of treatment which have engaged the 
attention of medical men within recent years : The first is the 
use of bacterial treatment, the idea being that it is possible to 
bring about a change in the flora of the large intestine by 
treatment directed both toward the diet and to the implanta- 
tion of certain organisms. Perhaps the most successful of 
these is the Bacillus acidophilus. It is now obtained in cul- 
tures and almost rmiversally as acidophilus milh. This organ- 
ism, alive, will pass through the stomach and ingraft in the 
large bowel under proper conditions. A lactovegetarian diet 
is claimed to be eflective for this purpose. TlTiere there is an 
excess of putrefactive organisms with high retention, the use 
of acidophilus milk in small quantities, not more than 2 
ounces and working up to 8 ormces a day, coupled with a 
lactovegetarian diet and the use of substances like lacto- 
dextrine or Beta Lactose, are capable of bringing about a defi- 
nite change in the flora of the bowel. The simple addition of 
lactose to the bowel is not sufficient, even over long periods, to 
bring about a definite acidophilus flora. The use of fermented 
milks (Koumiss, Kefir, Yoghourt) has been largely discontinued 
in favor of acidophilus milk. The same is true regarding cul- 
tures of Bacillus bulgaricus. It has been suggested to give the 
culture of the Bacillus acidophilus through the duodenal tube 
and also by rectal installation; the latter I have frequently 
done, taking the precaution to keep up the proper kind of 
dietary. YTiether these measures are successful or not it is 
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difficult to say. I am not certain as to the value of rectal 
installations of this organism. 

Another method of treatment is vaccination against organ- 
isms which are known to be pathogenic. My experience has 
dealt largely with the non-hemolytic streptococci so constantly 
found in sigmoiditis. I have seen medical results in this way 
that were not obtainable in any other fashion. The colon 
bacillus likewise has been a favorite type of study in constipa- 
tion. There seems to be no reasonable doubt that there are 
marked variations in this organism and that some are capable 
of great harm. I feel, however, that much of this therapy is 
still in an experimental stage and does not yet deserve atten- 
tion as a definite method of treatment. 

The use of the various mineral waters, such as the Carlsbad 
treatment and the Vichy treatment, both of which are now 
available for home consumption, offer themselves as methods 
which can be applied, particularly in those cases where there 
is a definite upper digestive disturbance involving the liver or 
biliary tract. I prefer to work out my own solution of these 
problems rather than to follow any stereotyped methods. 

The last consideration brings us to the use of various 
methods which have been used for chronic constipation 
throughout the world. They include the use of mineral oil, 
bran, psyUium seeds, and Agar. 

The laxative remedies are time honored drugs, like cascara, 
senna, aloin, podophyllin, compound extract of colocynth, and 
phenolphthalein, which are judiciously used combined Avith 
antispasmodics such as belladonna or hyoscyamus, stimulants 
like strychm*a, and even more drastic substances. There are 
innumerable combinations of these remedies on the market 
under trade names but it seems to me the simplest method is 
to write out a prescription such as the follonnng; 

Extract of Hyoscyamus gr. 

Extr. Rham. Pursh. gr. 1 
Fcl. Bo\'is Purcfact. gr. 1 
Extr, Colocj’nthidis Comp. gr. K* 

Sig.: one capsule to be taken on retiring. 

This can be modified in various ways m’th the addition of 
vegetable laxatives such as aloin, gr. or resin, podophyllin 
gr. ^2. A stronger effect is obtained by increasing the com- 
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pound extract of colocynth to 1 grain, whereas milder effects 
may be readily obtained by reducing the amount of all the in- 
gredients. 

Senna is a somewhat drastic purge but a popular one be- 
cause it acts on the large bowel and, in our studies, on the right 
colon. It can be used either as leaves or pods, crushed up and 
brewed as a tea. It is the principal ingredient of most of the 
teas which are sold for the relief of constipation. The old- 
fashioned remed}^ of a mixture of ground-up dates, figs, prunes 
and raisins, of each quarter of a pound to nhich M; ounce or 
more of dried senna leaves is added, needs no comment. It 
is a laxative remedy somewhat drastic and providing some 
bulk. The dose of this substance can be found out only by 
the trial and error method. 

The most popular of all remedies for chronic constipation 
is aromatic fluidextract of cascara, and the dose can be in- 
creased or decreased as the patient feels the need. The aver- 
age laxative dose is somewhere between Yz and 1 teaspoonful. 

The innumerable pills on the market presenting \^rious 
combinations of the above mentioned substances offer onlj’' 
their combinations and the well-made preparations which are 
a\"ailable. The objection to nearly all these substances is that 
they become habit forming, whereas a remedy is to be sought 
which must be introduced at the patient’s discretion. 

Far more popular are those innumerable preparations now 
available which provide lubrication and bulk. Mineral oil is 
the most popular and undergoes no chemical change in the 
body. There has been some doubt as to whether it inhibits 
absorption. WTien there is a tendency to fecal impaction, with 
dried out stools, this is a most convenient remedy. It is the 
most valuable in most forms of partial obstruction and di- 
verticular diseases. Another remedy which is almost as popu- 
lar is granulated Agar Agar; this undergoes no chemical change 
but has the convenience of retaining water and forming bulkv 
moist stools. Innumerable combinations of mineral oil and 
agar exist in emulsified forms, such as Petrolagar and Agarol 
which are fortified with the addition of phenolphthalein. An- 
other preparation contains mineral oil and magnesia. Psyllium 
seeds have been used not only to produce bulk, but because 
the mucilaginous exudate is soothing and healing to the bowel. 

vnu . 23—105 
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difficult to say. I am not certain as to the value of rectal 
installations of this organism. 

Another method of treatment is vaccination against organ* 
isms which are known to be pathogenic, hly experience has 
dealt largely with the nomhemol 3 rtic streptococci so constantly 
found in sigmoiditis. I have seen medical results in this way 
that were not obtainable in any other fashion. The colon 
bacillus likewise has been a favorite type of study in constipa- 
tion. There seems to be no reasonable doubt ffiat there are 
marked variations in this organism and that some are capable 
of great harm. I feel^ however^ that much of this therapy is 
still in an experimental stage and does not yet deserve atten- 
tion as a defirute method of treatment. 

The use of the various mineral waters, such as the Carlsbad 
treatment and the Vichy treatment, both of which are now 
available for home consumption, offer themselves as methods 
which can be applied, particularly in those cases where there 
is a definite upper digestive disturbance involving the liver or 
biliary tract. I prefer to work out my own solution of these 
problems rather than to follow any stereotyped metbods. 

The last consideration brings us to the use of various 
methods which have been used for chronic constipation 
throughout the world. They include the use of mineral oily 
bran, psyllium seeds, and Agar, 

The laxative remedies are time honored drugs, like cascara, 
senna, aloin, podophylhn, compound extract of colocynth, and 
phenolphthalein, which are judiciously used combined with 
antispasmodics such as belladonna or hyoscyamus, stimulants 
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innumerable combinations of these remedies on the market 
imder trade names but it seems to me the simplest method Is 
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pound extract of colocynth to 1 grain, whereas milder effects 
may be readily obtained by reducing the amount of all the in- 
gredients. 

Senna is a somewhat drastic purge but a popular one be- 
cause it acts on the large bowel and, in our studies, on the right 
colon. It can be used either as leaves or pods, crushed up and 
brewed as a tea. It is the principal ingredient of most of the 
teas which are sold for the relief of constipation. The old- 
fashioned remedy of a mixture of ground-up dates, figs, prunes 
and raisins, of each quarter of a pound to which ounce or 
more of dried senna leaves is added, needs no comment. It 
is a laxative remedy'' somewhat drastic and providing some 
bulk. The dose of this substance can be found out only by 
the trial and error method. 

The most popular of all remedies for chronic constipation 
is aromatic fluidextract of cascara, and the dose can be in- 
creased or decreased as the patient feels the need. The aver- 
age laxath^e dose is somewhere between % and 1 teaspoonful. 
The innumerable pills on the market presenting various 
combmations of the above mentioned substances offer only 
thdr combinations and the well-made preparations which are 
available. The objection to nearly all these substances is that 
the\^ become habit forming, whereas a remedy is to be sought 
which must be introduced at the patient’s discretion. 

Far more popular are those innumerable preparations now 
available which proride lubrication and bulk. Mineral oil is 
die most popular and undergoes no chemical change in the 
^y. There has been some doubt as to whether it inhibits 
absorption. WTien there is a tendency to fecal impaction, with 
dried out stools, this is a most convenient remedy. It is the 
n^ost valuable in most forms of partial obstruction and di- 
unicular diseases. Another remedy which is almost as popu- 
w is granulated Agar Agar; this undergoes no chemical change 
has the convenience of retaining water and forming bulky, 

s^ls. Innumerable combinations of mineral oil and 
^ emulsified forms, such as Petrolagar and Agarol, 
^ ^ fortified with the addition of phenolphthalein, An- 
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There is a preparation of mucilage of psyllium seeds without 
the seeds known as Parapsyllium. Regulin is a preparation of 
agar and cascara. 

Innumerable combinations of these essential remedies have 
been prepared and are now available, while newer remedies 
have constantly appeared. Coramine is a popular French 
remedy of many years’ standing with a mucin-like effect. New 
and effective remedies giving both bulk and retaining moisture 
in the stools are Metamucil, Mucilose, Kondremul (a mixture 
of mineral oil and Irish moss), Mucara, and Saraka. All of 
these remedies and some which have not been mentioned of 
this type seek to regulate the bowels by adding bulk and 
moisture. Those which are not reinforced by laxatives require 
patience and persistence in their use and occasionally the use 
of enemas until the habit is established. 

In many instances the constipation is so interminably 
spastic in type that any method will not succeed until the left 
colon and nervous system is relaxed. The result is that these 
patients are reduced to the use of transit purges such as saline 
cathartics and use castor oil in order to promote action of the 
colon. One European investigator pointed out that if the aver- 
age person who is chronically constipated persisted in avoiding 
drugs but followed a well-balanced diet, bowel function would 
usually be resumed on the third or fourth day. The average 
person rarely has the patience to persist in such a regimen. 
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THE OFFICE TREATMENT OF HEMORRHOIDS AND 
OTHER C0M;M0N ANAL CONDITIONS 

The treatment of hemorrhoids will vary with the type of 
hemorrhoid and with the pathologic changes that have taken 
place. Symptoms likewise will depend upon the same factors. 

The simplest classification of hemorrhoids is based upon 
their surface covering; an internal hemorrhoid is covered with 
nrncosa and an external one with skin, regardless of their loca- 
tion in relation to the anal canal. The changes that occur in 
the development of the hemorrhoid will likewise vary with the 
type. The external hemorrhoid that most frequently causes 
symptoms is the acute thrombotic one. Internal hemorrhoids 
may vary from the simple, uncomplicated type, without symp- 
toms and discovered on routine examination, to more severe 
t 3 pes which may show slight ulceration with intermittent 
bleeding or prolapse, strangulation, and gangrene. 

Infection may complicate the picture. 

External Thrombotic Hemorrhoids. — ^This is a frequent 
type of hemorrhoid which is characterized by a painful swell- 
ing of acute onset, usually at the anal margin. The swelling 
has a pronoimced bluish tint, and in its earlier stage is ex- 
tremely tender to the touch. In size it may vary from that of 
a small shot to that of a walnut. When situated within the 
gr^p of the anal sphincter, the smallest clot may cause intense 
pain. In the case of a large clot which is allowed to go un 
treated, pressure necrosis of the distended skin may result ’ ' 
nlceration, hemorrhage and sometimes infection. Th i° 
l^ion that is likely to be confused with an external Pir ^ 
bosed hemorrhoid is a small marginal abscess. Ohs • ' 
for a day is usually sufficient to establish the differenti'^^^°" 
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The most effective treatment is excision of the clot and the 
njptured vein. This is especially indicated when the patient 
is seen early with a tense, firm swelling. When the swelling 
is soft and has been present for several days, absorption of the 
clot has already begun and conservative treatment will often 
be sufficient. Rest, frequent application of hot compresses, 
and attention to bowel function will relieve the distress. 

Excision of the hemorrhoid can be readily carried out in 
the office under local anesthesia. The limited area is surgically 
prepared, the hair cut away, and a skin antiseptic is applied. 



Fig, 111 . — Exdsion of thrombo5ed hemorrhoid. 

With a fine gauge needle the injection of procaine or other 
anesthetic solution is begun well beyond the outer limits of 
the swelling. The solution is then carried beneath the mass 
and along its outer margin so that the entire area is slightly 
elevated, 

A wide elh'ptical incision is essential to pennit complete 
dissection of all clots and to prevent prompt recurrence or 
complication (Fig. 111). After the entire overlying skin is 
cut away, the clots will either extrude readily or they can be 
cut away from their fibrous attachments. As a rule, bleec&g 
is slight and firm pressure will control it. Occasionally, Hga- 
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tion of the vein at the inner margin of the incision will be 
necessary. The wound margins need not be sutured. 

It is essential that sufiScient skin be removed to permit 
slight separation between the edges of the wound as the tissues 
retract and fall into place. Overlapping of skin margins al- 
loivs secretions to accumulate, with possible infection, or per- 
mits the accumulation of slowly oozing blood with the 
formation of new clots. Vaselinized gauze and a dressing 
firmly applied complete the procedure. 

The patient should be allowed to rest about twenty-four 
hours, less if the wound is very small. Irrigation of the wound 
or hot compresses applied after defecation and several times 
dally will provide much comfort and adequate cleanliness of 
the area. The wound should be inspected and dressed at in- 
ter\^ of one or two days to insure that no infection occurs 
and that healing proceeds satisfactorily. Healing is complete 
in five to eight da3^s, depending upon the size of the wound. 

Internal Hemorrhoids. — considerable proportion of 
' internal hemorrhoids can be satisfactorily treated by conseir^a- 
tive methods without surgical removal. In addition to those 
general medical measures which are important in controlling 
the causative factors, the most effective and most widely em- 
ployed treatment among non-surgical measures is that of in- 
jection. Although treatment by injection has very definite 
limitations, it also has a wide field of usefulness and, in suit- 
able cases, is an effective procedure. Its use will depend upon 
the extent of hemorrhoidal development and upon the degree 
of mflammatoiy^ change that may have occurred in the hemor- 
rhoids. 

^ Simple, uncomplicated internal hemorrhoids are the most 
suitable for treatment by injection. This will include internal 
hemorrhoids of moderate size which do not prolapse and which 
show no infection and no inflammator}" changes, such as 
^mbosis. In this more or less limited group entirety satis- 
factory results, from the standpoint of symptomatic relief and 
permanent cure, can be obtained. There are, in addition, 
ad\ynced cases, in which operation is ad\dsable but in 
xt is contraindicated because of the patient’s general 
injections may be employed to provide a con- 
-merable degree of SAmiptomatic relief. 
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Injection should never be employed in the case of external 
hemorrhoids or for internal hemorrhoids which are strangu- 
lated and thrombosed or which are associated with infection 
and ulceration of the rectum. In those internal hemorrhoids 
which prolapse frequently on slight provocation or which have 
become merely fibrous polypoid masses, the treatment is gen- 
erally ineffectual. 

Pre lim i n ary Preparation. — few simple preparations 
are advisable before treatment is given. The patient should 
be instructed to empty the bowels beforehand and should 
plan his time so that he can rest for the remainder of the day 
after the injection has been given. During the period of treat- 
ment he should have a daily bowel movement accompanied 
with a minimum of effort. Purgatives are to be avoided, but 
mineral oil or a very mild laxative can be employed effectively. 
Enemas are not advisable for several days following the 
injection. 

Injection Treatment. — number of agents have been 
used for injection. Of these a 5 per cent solution of quinine 
and urea hydrochloride has been found the most generally 
satisfactory. Special syringes and needles are available, but 
any syringe may be employed which has an extension 3 to 4 
indies long, to the end of which a small caliber needle can 
be attached. 

A tubular anoscope, of the Martin type, should be used. 
It provides a complete view of the hemorrhoidal area and can 
be inserted and manipulated in the anal canal without discom- 
fort to the patient. The patient can be satisfactorily placed 
on his side in the Sims or a similar position. Preliminary in- 
sertion of the finger facilitates passage of the anoscope, by 
slightly dilating the sphincter and by revealing slight varia- 
tions in the direction of the anal canal. 

With adequate light, the hemorrhoidal area is inspected 
and one hemorrhoid, usually the largest first, is selected for 
injection. It is brought into greater prominence by rotating 
the speculum until its bevel edge encompasses the mass. _ The 
site selected for injection should be near its inner margin, as 
far above the pectinate line as possible. 

The area is cleansed with an aqueous antiseptic solution 
and the needle is inserted well beneath the mucosal surface. 
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but not necessarity into the body of the hemorrhoid. It is well 
to withdraw the plunger to make certain that the needle has 
not entered a vein. This, however, is not a frequent likelihood. 
The solution is injected slowly until there is uniform distention 
of the mass or until the surface of the mucosa begins to blanch. 
The point of the needle can be moved about slightly so that 
the solution can be better distributed. The amount to be in- 
jected will varv’' considerabh’', depending upon the size of the 
hemorrhoid, but it usually averages from 1 to 1.5 cc. 

WTien sufficient solution has been injected, the needle is 
withdrawn and no further application is necessary. The in- 
jection of a single hemorrhoid should complete one treatment. 
The patient can immediately return home, but he should rest 
for the remainder of the day. Injections are repeated at in- 
terims of five to seven days until all of the hemorrhoids are 
treated. If the location of the injections is noted on a chart, 
there is less likelihood of reinjecting a hemorrhoid in which 
the induration from a prerious injection has not entirely sub- 
sided. Six to eight injections are usuall}'’ sufficient. 

The patient should be examined after an interim of a 
month or more following completion of the treatment. By this 
time all induration will have entirely subsided and, if any small 
areas of hemorrhoidal tissue remain that have not been scle- 
rosed, these can be injected. During the period of treatment 
and afterwards, bowel function should be restored to as nearly 
a normal condition as possible. Defecation should be accom- 
panied with little or no straining and any factors which tend 
to produce such effort should be corrected. Excessive ph}»^ical 
eBorts, such as lifting of heav}’’ objects, are to be avoided. 

WTien carried out carefully in suitable cases of hemor- 
rhoids, injections provide an entirely effective means of treat- 
ment. Although of value in many other cases not considered 
entirely suitable, the method has definite limitations, of which 
the patient should be made aware. Frequently under such 
ranffitions, after irregular periods of treatment and relief, in- 
jections prove of decreasing \^lue and ultimate operation 
becomes essential for cure. 

Fissure,— Anal fissure is a common lesion of the 
canal which causes a degree of discomfort entirelv out 
of proportion to the actual pathologic process. Intense pain 
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brought on by the passage of a stool and usually followed by a 
slight amount of bleeding, are the characteristic symptoms. 
As a rule, the presence of a fissure can be readily determined 
if the area is inspected while the buttocks and perianal margins 
are retracted, with the patient lying on his side and bearing 
down slightly. In more than 90 per cent of cases the fissure 
will be found situated in the mid-posterior wall of the canal 
at the mucocutaneous junction. 

Digital or instrumental examination is made with difficulty 
because of marked sphincter spasm and aggravation of the 
pain on any attempt to pass by the muscle. Examination can 
be facilitated by the use of local anesthesia. A small cotton 
applicator saturated with a 10 per cent cocaine solution can 
be gently applied to the surface of the fissure for several min- 
utes. This is usually sufficient to permit of more complete 
inspection. 

Treatment of the fissure will depend largely upon the 
amount of local change present and, inffirectly, upon its chron- 
icity. Those fissures which have been present either continu- 
ously or intermittently for long periods wfll usually require 
radical exdsion. The chrome fissure will be found to have a 
deep, irregular base with thickened and fibrotic edges, and 
usually an hypertrophied tag of skin, the ^'sentinel will 
be found at its distal end. In contrast, many acute fissures will 
satisfactorily respond to treatment by more conservative meth- 
ods, provided that there are not also present other pathologic 
conditions which will require operation. 

Injection Treatment . — In the fissure of recent development, 
the injection of an agent which provides anesthesia for several 
days and permits relaxation of the acutely spastic sphincter, 
will bring about a cure in a considerable number of such cases. 
For this purpose, a fresh solution of 1 per cent quinine and 
urea hydrochloride has been found effective and the agent least 
likely to produce complications. 

After preliminary surface anesthesia and preparation of 
the skin distal to the lesion, the fissure is exposed to view as 
thoroughly as possible. A fine calibre needle (27 gauge) is 
employed with the ordinary hypodermic syringe. The needle 
is inserted into the skin just beyond the outer end of the figure 
and is carried just beneath the base of the ulcer to its inner 



OTFICE TREATMENT OF KEMORRHOIDS l68g 

end (Fig. 112). As the needle is -(vithdrawn, a few minims of 
the solution are slowly injected until the entire base has been 
lighdy infiltrated. From 0.5 to 1 cc. of solution are sufficient. 
Too much should not be employed, and it is important that no 
pooling be permitted to occur. 

There is intense pain for a few seconds as the solution en- 
ters the tissues, and the patient should be warned to expect this. 
However, this pain passes very quickly and is followed by 
complete anesthesia of the painful area. No further applica- 
tions are necessar}^ The patient should be instructed to secure 
a moderate degree of rest and to bring about a soft daily stool 
with the aid of a bland diet and a mild laxative. Anesthesia 



Rg, 112. — ^Injection of 1 per cent quinine and urea hydrochloride under base of 

acute fisstire. 

1 per cent quinine and urea hydrochloride solution will 
last from three to six days, sufficient to permit healing in many 
^es. If not, the injection can be repeated. WTien a second 
injection is not effective, it is not ad\dsable to repeat it again 
^d, as a rule, excision of the fissure will be necessary. 

Sraple divulsion of the anal canal under anesthesia is not 
sufficient to cure the chronic fissure and in the acute form wiU 
usuall}'’ accomplish no more than the injection. 

. Pruritus. — ^Anal pruritus may be the result of many 

ebologic factors and the variation in the sjTnptoms may be 
so great that no single plan of treatment is applicable to all 
cases. Early m the disease, the itching occurs intermittently 
and may be slight or transitor 3 \ Later, it assumes a chronic, 
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intractable form with fairly characteristic skin changes in 
many cases. From the standpoint of etiology, most cases of 
anal pruritus are of the direct type, due to some pathologic 
condition that may involve the anorectal area. Most common 
of these conditions are hemorrhoids, anal infections, or ulcera- 
tions. Included under this type also are skin infections, espe- 
cially those due to fungi. Pinworms may be an occasional 
factor. The indirect type is relatively infrequent and includes 
the following: (1) anal pruritus of allergic origin, (2) that 
secondary to disease of the pelvic viscera and reflex in nature, 
and (3) neurogenic anal pruritus. As a rule, a diagnosis of 
pruritus of an indirect type is made only after every possible 
direct factor is excluded. 

Treatment must include the eradication or control of any 
underlying cause, to the extent to which this is possible, in 
addition to such local measures as may improve the perianal 
skin and provide some immediate measure of relief. Correc- 
tion of associated pathologic conditions is of particular impor- 
tance if they are associated with some type of discharge, such 
as a fistula or a draining sinus. Discharging lesions are more 
frequently a causative factor in pruritus than such conditions 
as hypertrophied papillae or a fissure. 

Not infrequently, a moderate development of hemorrhoids, 
especially if associated with some eversion of the mucosa, pro- 
duces a persistent pruritus. In such cases, sclerosing injec- 
tions into the hemorrhoid, which will also serve to take up the 
slack in the mucosa, will bring about a cure of the pruritus. 

The treatment of the associated anorectal disease will be 
determined by the specific nature of the changes present and 
cannot be discussed in detail. In some instances study of the 
patient’s problem must include a complete medical examina- 
tion. While disease of the pelvic viscera or of more remote 
organs is not a frequent cause of anal pruritus, the latter con- 
dition will not be controlled as long as the underlying path- 
ology persists. ^ 

•The most important factor in prolonging the pruritus and 
in accentuating the changes in the perianal skin is the trauma 
that results from scratching. It increases the inflammatoty 
changes, invites further infection of the deeper layers of the 
skin, intensifies the symptoms and prolongs the disease. Dm- 
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ing the period of investigation and of treatment of the asso- 
ciated anorectal patholog}", many agents have been employed 
to aid in control of the scratching. Phenol is probably the 
most effective antipruritic agent and the basis of most prep- 
arations used for this purpose. It is often necessar}^ to employ 
it in concentrations of 5 to 10 per cent, in either a thin oil 
or in a lotion. It can be advantageously combined vdth an 
anesthetic agent, either cocaine 1 to 2 per cent, or one of the 
nevrer s}Tithetic preparations. A small pledget of cotton, 
lightly saturated with the liquid, can be applied and allowed 
to remain in place. 

Fungus infections of the perianal skin are fairty common, 
although opinions differ widely as to their frequenc}^. The 
characteristic skin changes are not alwa}^ present and exam- 
ination of scrapings is the only certain means of arri\dng at 
a diagnosis. The condition is not always associated with tri- 
choph\lic disease elsewhere in the skin. Most of the fungi- 
cidal preparations which are in general use are irritating to 
the perianal tissues and must be employed in weaker con- 
centrations. An effective and relatively non-irritating prep- 
aration is Castellani’s paint. This is applied carefully with 
a camels’-hair brush, daily or every other day in and about 
the perianal folds, until the infection is controlled. 

Injection oj Alcohol . — ^In spite of the correction of possible 
underhung pathology and treatment of the perianal skin, an 
appreciable number of cases of anal pruritus will be found 
to persist and to be intractable to ordinarj^ forms of treatment. 
For these obstinate cases more radical measures are necessary, • 
and of such measures, the subcutaneous injection of alcohol 
has been found to be the most effective. ^ 

The patient is placed in the Sims position and the perianal 
area is surgically prepared. Only a segment of the perianal 
skin — one-fourth or one-fifth of the area — ^is selected for treat- 
ment at one time (Fig. 113). Just beyond the outer edge of 
the involved skin, a small wheal is raised by the injection of 
procaine hydrochloride. Through the wheal a needle of 22 
gauge and about iVz inches long is passed under the skin and 
a 2 per cent solution of procaine hydrochloride is injected sub- 
cutaneously in as thin a layer as possible. Without withdrawal 
of the needle, and by passing it back and forth, the fan-shaped 
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segment of skin is infiltrated from the border of normal skin 
to the mucocutMeous margin. From 3 to 5 cc. of the anes- 
thetic solution is required. 

The needle is then carried to the medial or inner margin 
of the anesthetized area, a second syringe is attached, and 70 
per cent ethyl alcohol is injected as the needle is withdrawn 
through the tissues. By moving the needle back and forth 
the alcohol can be so distributed as to distend the skin uni- 
formly and without too much tension. The anal folds must 
be smoothed out as the alcohol is injected to permit even dis- 
tribution and to prevent pooling. The amount of alcohol in- 
jected is slightly less than the amount of procaine solution, 



Fig. 1 13. — Subcutaueoiis injection of 70 per cent alcohol into one seg- 
ment of perianal area after preliminary anesthesia uith 2 per cent procaine 
hydrochloride. 

and it must be injected within the limits of the anesthetized 
area. 

Following the injection an antiseptic dressing is applied and 
the patient is allowed to return home. He is advised to carry 
out adequate cleansing of the area and to apply hot sah'ne com- 
presses three or four times daily for several days. 

The same procedure is then repeated at intervals of a week 
or so until the entire perianal skin has been so treated. De- 
pending upon the area injected at one time, from four to six 
treatments are necessary, requiring a total quantity of IS to 
20 cc. of alcohol. 

Several precautions should be observed. The alcohol must 
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be placed in the loose subcutaneous tissue and not into ll\e 
shiiL The anal sphincters must not be injected and too large 
a quantit}* must not be placed into a small area or under ten- 
sion. An occasional complication may be encountered in the 
form of a small slough. Starting as an abscess three or four 
days after injection, a portion of skin over tlie injected area 
ma}’' become necrotic and slough. Except for tlie discliarge, 
no discomfort is usually experienced and healing takes place 
satisfactorily. No special measures are necessnrj^ other than 
those ordinarily employed in the treatment of a small open 
wound in this area. 

Anal Cryptitis. — It is not uncommon to find patients who 
complain of annojdng sjonptoms due to a mild inflanimatoiA' 
process invohdng the anal crypts and papillae. The complaint 
is that of a constant discomfort or burning sensation at the 
anus which is increased with defecation. Usually associated 
with the cryptitis is some degree of sphincter spasm whidi adds 
to the discomfort and interferes vnth normal bowel function. 
The presence of cr 3 rptitis as the cause of tliese symptoms 
cannot always be determined with certainty, but examination 
will usually reveal suggestive evidence. Because of tenderness 
and muscle spasm, digital exploration must be carried out very 
gently. A localized point of tenderness will be found, some- 
times with a noticeable thickening of the tissues. Enlarged 
papillae, often associated with the cryptitis, will be readily felt 
by the examining finger. Inspection of the canal, through the 
carefully inserted anoscope, will reveal an area of redness and 
edema surrounding the crypt as well as tlie elongated, whitish 
papilla which will be very tender to touch. Inflammation of 
the papillae is usually not found alone but as an extension from 
the anal crypts. An increase in the depth of the crypt, deter- 
mined by inserting a hooked probe into it, is not an indication 
m itself of pathologic change. 

Treatment , — In most cases, conservative medical measures 
^11 provide relief. The anal canal and terminal rectum should 
^ irrigated after each bowel movement with warm saline or 
^tch hazel water. This can be carried out with a small cath- 
P^sed back and forth in the canal as the patient sits oVer 
b 1 ' ^ ^ enema of 6 or 8 ounces. A hot sitz 

^ I following, will afford comfort and considerable relaxa- 
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tjon of the spastic muscles. At bedtime, and if necessary dur- 
ing the day, a retention enema is given of 2 ounces of warm 
olive oil in which is mixed a powder such as benzocaine (gr. v) 
and bismuth subcarbonate (3ii). When the inflammatory 
changes are more marked, S to 10 grains of iodoform can be 
added for its beneficial effect upon the anorectal tissues. The 
patient is advised to rest, given sedatives as needed, and in- 
structed to follow a bland diet and secure a daily soft stool. 
Various soothing ointments or suppositories may be employed, 
but they should be applied only after the area is cleansed of 
irritating fecal matter. 

These measures will usually be sufficient unless the cryp- 
titis is assodated with other pathologic conditions of the anus 
or rectum. When such are present, appropriate treatment for 
them will be necessary before the inflammatory process in the 
crypts will be controlled. Occasionally when the inflamma- 
tion has persisted for a prolonged period and fibrosis about 
the crypt has resulted, its excision is necessary. This can be 
carried out under local anesthesia without hospitalization. 
The involved crypt and papilla is exposed by means of a bi- 
valve speculum and its base, together with the skin distal to 
it, is infiltrated with the anesthetic solution. A hook-shaped 
probe is then inserted into the crypt and carried outward under 
the skin of the anal margin. The skin and mucosa which over- 
lies the probe is then cut away with sdssors leaving a narrow 
V-shaped woimd. At times, a bleeding vessel is found at the 
inner end of the wound which will require a hgature. 

The postoperative treatment for four or five days will con- 
sist of simple cleansing of the area and the application of a 
mild antiseptic dressing. The measures employed in the ipual 
management of cryptitis will provide much comfort and aid in 
healing. 
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INTRA-OCULAR OPTIC NEURITIS: ITS ETIOLOGY, 
DIAGNOSIS AND TREATMENT 

The subject of this discussion is intra-ocular optic neuritis 
(usually spoken of as ‘‘optic neuritis’^), and we will begin bj*' 
presenting a brief case historj^ which will serve to bring out 
the S}T>uitoms, signs and chief points of interest in this very 
serious disease: 

Case History. — ^Mr. A, fortj'-three years of age, complains of dimness 
of \*iflon in each He states that he first became aware of this blurring 
about two months ago> that it is more marked in the left eye than in the 
right, and that it gradually has become worse. He has no pain in his eyes, 
no headache, and complains of no s>*mptoms other than the blurred \ision. 
On examination we find the xision in his right eye reduced to 6/30, and in the 
left e>’e to 6/60. The right pupil is 3 mm. in diameter, the left 4 mm.; both 
react somewhat sluggishly to light, but normally to convergence. The palpebral 
conjuncti^*ae are hj-pcrtmic, but other estemal conditions are normal. There 
are no c%'idences in the cornea of either ej-e of previous disease or injurv*. 
The irides are of good color; the pupHlaiy’ margins are free and show no 
s>T3ecliiae. The musde balance, ocular rotations and tension are normal. 

Ophthalmoscopic examination shows, in the right ^e, media dear; the 
optic <fisc is much redder than normal, its margins are obscured, and upon its 
surface is a verv" faint gTa>Tsb striation which extends a short distance into 
the retina. The arteries are normal in course and caliber, the veins fuH and 
shelly tortuous. The left eye shows the same condition, slightly more marked. 
The form fields show an irregular concentric contraction, not very marked, 
and there is enlargement of the blind spot. Diagnosis, optic neuritis. 

Now, tbe points to be noted in an analysis of this histoty; 
which is quite characteristic of optic neuritis, are that the dis- 
ease was insidious in its onset, that it is bilateral, and that 
the only s}Tnptom of which the patient complained was the 
blurred vision. Also that the pupil of the eye more markedly 
involved is larger than that of the other eye, the marked reduc- 
tion in the acuity of vision, the diaracteristic eyegroimd pic- 
ture and the enlargement of the blind spot. 

Optic neuritis is not a disease in itself but is to be re- 
garded as a manifestation of a serious disorder elsewhere in 
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the body, and so our obvious duty is to discover, if possible, 
the underlying disease which has caused it in order intelli- 
gently to prescribe treatment for the relief of this condition. 

Anatomy of the Optic Neiwe, — Before proceeding with 
a systematic investigation into the etiology of optic neuritis, 
it is essential for us briefly to review the gross anatomy of the 
nerve, especially that portion which is seen with the ophthal- 
moscope: 

The optic nerve is about 50 mm. or 2 inches in length, and 
extends from the optic chiasm to the retina, passing through 
the optic foramen, the orbit, and the sclera. It thus has an 
intra-cranial portion, an orbital portion, and an intra-ocular 
portion. In its orbital portion it is shaped somewhat like the 
letter S to permit free movement of the globe. It is considered 
by some observers to be a projection forward of a portion of 
the white substance of the brain; like the brain, it is sur- 
rounded by three membranes, the dural, arachnoidal and pial 
sheaths. The space between the duraJ and pial sheaths is 
known as the ‘^tervaginal space,” and this space is divided 
by the arachnoidal membrane into a subdural space and a sub- 
arachnoidal space, both communicating with the corresponding 
cerebral spaces. At the sclera it terminates in a cul-de-sac, 
the sheaths of the nerve blending into the tissue of the sclera. 
The nerve is about 3 mm. in diameter in its orbital portion, 
while at its entrance into the eyeball it is much thinner, being 
at this point only l.S mm. in thickness. 

The optic nerve consists of nerve fibers and loose connec- 
tive tissue, the fibers having a medullary sheath but no sheath 
of Schwann. From the pial sheath extend inward connective 
tissue septa, which serve to divide the nerve fibers into numer- 
ous separate bundles. Between these are to be found lymph 
spaces; vessels from the pial sheath supply the nerve in its 
orbital portion. The central artery enters the nerve about 15 
mm. behind the eyeball, while the central vein leaves the 
nerve slightly nearer the globe and somewhat lower than the 
artery. 

At the point where the nerve pierces the sclera to enter the 
eyeball, fibers from the inner layer of the sclera stretch across 
the foramen, and these fibers, together with others from the 
modified choroid, combine to form a sieve-like arrangement 
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known as the “lamina cribrosa/’ through the openings of which 
pass the separate fiber bundles of the optic nerve. Here is 
formed what is known as the “head of the optic ner\^e,” the 
“optic disc/' or the “papilla." These names are used inter- 
changeably. The name “papilla/' although widely used in this 
connection, is somewhat of a misnomer as it implies an ele- 
\^tion of the optic ner\^e at its entrance into the e3^eball, 
whereas the normal ner\^e head rarely if ever is higher than 
the retina about it. The fibers of the optic nerve here lose 
their medullar}’' sheath, bend outward, and are distributed in 
the ner\^e fiber layer of the retina. 

The Normal Optic Disc. — ^Although the ophthalmoscopic 
picture of the normal papilla is familiar to most of us, it might 
be well briefl}’' to review it at this point. In order properly 
to study the disc we must proceed in a systematic manner and 
carefully note its form and size, color, margins, level and ves- 
sels. The form of the normal ners^e head is, as a rule, round 
or sometimes slightly oval, its color is pinkish or yellowish-red, 
usually more pronounced over the nasal half, the temporal 
portion being somewhat paler, contrasting strongly with the 
reddish color of the rest of the fimdus. The margins are 
sharply defined, usuall}’' more so at the outer side, where two 
rings often may be obser\'ed, an inner or scleral ring, light in 
color, and an outer or choroidal ring of a darker color. At 
the center of the disc is seen a shallow depression or excava- 
tion, produced by the separation of the ner\^e fibers and known 
as the “physiological cup.” The level of the disc is the same 
as that of the retina surrounding it. The vessels are the cen- 
tral artety and vein. They appear near the center of the disc 
and usually dmde, forming superior and inferior branches- 
these again dmde into nasal and temporal branches. The 
arteries are smaller in caliber than the veins, brighter red in 
color and pursue a straighter course. Along the center they 
show a bright reflex. The veins are thicker, darker and more 
tortuous than the arteries, and the light streak less pronounced 
Both vessels, as a rule, follow the same course. 

'niorough familiarity with this normal picture is qm'te es 
senUal for an intelUgent interpretation of the pathologic nerve 

The Pathologic Disc.-The pathologic changes which 

von 23 — 107 



1698 


J. SCOTT TRITCH 


occur in the optic disc or papilla and which are of special in- 
terest to us in this discussion are hyperemia, optic neuritis 
(also called ^^papillitis’^) (Leber), and choked disc. In order 
to arrive at a correct diagnosis of optic neuritis, it is quite 
necessary to differentiate sharply between these various con- 
ditions, as the diagnosis depends largely, although not entirely, 
upon the ophthalmoscopic picture. Retrobulbar neuritis must 
be considered briefly, and pseudoneuritis, an anomalous but 
not pathologic condition, must also be mentioned. 

Hyperemia of the Disc. — ^Hyperemia of the papilla alone, 
without any other symptoms, must be carefully considered, as 
the color of the disc has rather wide limits of physiologic varia- 
tion. A papilla always is a brighter red in a person of light 
complexion than in a brunette, and it also appears redder in 
young people than in older persons. Prolonged strain of the 
accommodation in far-sighted persons and presbyopes may 
produce hyperemia of the disc. In this condition the capil- 
laries and small vessels, which normally are not seen^ become 
visible and cause an abnormal reddening of the disc, thus re- 
ducing the normal contrast between the papilla and the retina. 
Although this is not a true inflammation and there is no exu- 
date present, the nasal margins of the disc may be blurred, due 
to the presence of a small amount of serum between the nerve 
fibers in this area. 

Hyperemia of the papilla also may appear as a symptom 
of a pathologic process elsewhere in the eye, and may be noted 
in such diseases as iritis or irido-cyclitis, or in injuries of the 
globe, although there is no disease in the nerve itself. Careful 
consideration must be given these causes before a hyperemia 
of the disc rightfully can be regarded an early stage of optic 
neuritis or choked disc. 

Pseudoneuritis. — ^A change from the normal appearand 
of the papilla that is likely to lead to mistakes in diagnosis is 
that condition, not infrequently seen, which is known as ^^pseu- 
doneuritis.” Here we see the color of the disc distinctly redder 
than normal, with marked blurring of the margins. ^ There 
may be some prominence of the nerve head with dilatation and 
slight tortuousity of the vessels. This is regarded as a com 
genital condition and has no pathologic significance. It not 
uncommonly is observed in patients with hyperopia or hyper- 
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opic astigmatism and, as lowered visual acuitjr sometimes is 
accompanied by these errors of refraction, another symptom 
of true optic neuritis, impairment of wsion, is present. As a 
rule, however, the vision is normal, or can be brought to nor- 
mal hy a careful correction of the refractive error. 

It is not alwaj^ easy to differentiate this condition from 
true optic neiuitis, especially when the case is first seen, and 
it maj' be necessary’’ to keep the patient imder observ’ation for 
a certain time in order to determine definitely whether or not 
the condition is remaining stationary. However, because of 
the absence of \’isual defects, abnormalities of the field, or en- 
largement of the blind spot, it can be differentiated definitely 
from optic neuritis, and also by the absence of edema about 
the papilla, which is seen in most cases of optic .neuritis and 
whiA ne\’er is present in pseudoneuritis. The fact that the 
condition shows no tendency’ to become worse from time to 
time, but rather remains stationary with no loss of x’ision, is 
an important point in the differential diagnosis. 

Optic Neuritis. — ^Now, keeping in mind the picture of 
a normal papilla, and its appearance when modified by hyper- 
emia or pseudoneuritis, let us examine the ey’eground of a pa- 
tient -with true optic neuritis. Here we see a different picture: 
The color of the disc is altered, being a reddish or graydsh red. 
It is often radially striate, and its outlines are invisible due to 
a cloudiness caused by the exudate, which frequently extends 
over its margins to the adjoining retina. As a result of this, 
the papilla appears much larger than normal, and may’ become 
so obsoued because of the infiltrate that its position can only 
be determined by noting the point where the central vessels 
emerge from the disc. The arteries appear either normal or 
slightly contracted, and may be hidden in spots by’ the exudate 
The veins are dilated and somewhat tortuous owing to the 
pressure bemg placed upon them by the swollen nerve. Small 
hemorrhages may be seen on the disc or in the area about it 
It is important to notice the surface of the nerve head, as this 
being swollen, is somewhat elevated above the surroundiue 
retina. IITien the infiltration markedly involves the retina 
about the nerve, the condition is known as “neuroretinitis ” 
Choked Disc.— In any discussion of optic neuritis 
must, of necessity, consider that very important lesion of the 
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nerve head known as “papilledema” or “choked disc.” Al- 
though the ophthalmoscopic appearances of these two condi- 
tions are frequently quite similar, it is necessary to make a 
definite distinction between them, chiefly because of the fac- 
tors concerned in their production. In optic neuritis we are 
dealing with a true inflammation which has the same S3Tnp- 
toms that characterize inflammation in any other part of the 
body, namely, congestion and exudation; whereas ^oked disc 
is produced, for the most part, by mechanical compression of 
the central vessels of the nerve. In papilledema, the disc is 
greatly swollen and appears enlarged by the edema. It is gray 
or grayish-red and sometimes may present a translucent ap- 
pearance. The margins may be fairly well defined, and the 
surrounding retina may not show any marked disturbance, al- 
though delicate radial striations may be present, somewhat 
obscuring the margins. The surface of the disc is markedly 
elevated, projecting forward into the vitreous somewhat in the 
shape of a mushroom. The arteries are contracted, but the 
veins are greatly dilated and tortuous, and hemorrhages are 
sometimes seen in the retina. A grayish striation correspond- 
ing to the swollen nerve fibers may be seen upon the papilla. 

The differences between optic neuritis and choked disc 
have to do mostly with the degree of swelling of the nerve 
and the spreading of the inflammatory process to the retina 
siUTOunding it. In the absence of signs of inflammation in the ‘ 
disc, and the very evident projection of the engorged nen^e 
head into the vitreous, we are justified in distinguishing be- 
tween the two conditions. The amount of swelling of the disc 
can be roughly estimated by the manner in which the vessek 
bend as they leave the elevated surface of the disc to pass over 
into the retina; also by measuring with an ophthalmoscope the 
difference in refraction between the most elevated portion of 
the engorged nerve head and the retina. In optic neuritis, the 
swelling of the disc is only moderate, there is no marked bend- 
ing of the vessels at the disc margins, and only slight, if any, 
elevation. However, even giving due consideration to these 
points of difference, optic neuritis and choked disc are fre- 
quently so similar in appearance that it is often quite difficult 
to distinguish between them. 

Retrobulbax Neuritis. — In addition to the optic neuntis 
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which is located at the intra-ocular end of the nen^e, an in- 
flammation occurs in the orbital portion of the ner\^e which is 
known as “axial” or “retrobulbar neuritis.” In this form of 
the disease the ophthalmoscopic appearances are at first nega- 
tive and maj^ remain so. Later, however, if the inflammation 
is severe, the disc margins may become blurred and the disc 
may show some h^^eremia of its surface with slight fulness of 
the veins. This is rare, and in the great majority of cases the 
papilla shows no pathologic changes. The s>Tuptoms are blur- 
ring of \dsion, beginning at the center of the field and fre- 
quently rapidly progressing to almost complete blindness, A 
central scotoma usually is present, and is the most important 
point in the diagnosis in the absence of am^ patholog}^ involv- 
ing the disc. 

Optic Atrophy. — It must be remembered in connection 
with optic neuritis, and this is very important, that a certain 
degree of atroph}?- of the optic ner\"e almost alwa3^s follows 
papillitis, the extent of which depends on the severity of the 
inflammation and the duration of the disease. The term “neu- 
ritic atroph}^’ is applied to this condition. This is character- 
ized mainly by pallor of the optic disc and contraction of the 
arteries, and is always accompanied b}’’ a marked reduction in 
the \'isual acuity; hence the necessity of an immediate inves- 
tigation into the cause of the disease and the early institution 
of remedial measures. 

Now, to repeat, papillitis is not a disease in itself but is 
an indication of disease elsewhere in the bod3'', the infection 
being brought to the nerve by the intracranial fluid, Umiph or 
blood stream, or being transmitted to it from a lesion in the 
orbit or a nearby structure. Let us proceed, therefore to con- 
sider some of the most important factors in the edolog}^ of 
the disease. 

Etiology of Optic Neuritis.— 0/ the brain may 
pr^uce optic neuritis, meningitis in its acute and chronic forms 
being a frequent cause, and if vre remember that the optic 
ner\'e and its membranes are a direct projection fonvard of 
the brain aud its membranes, it easUy can be understood that 
an inflammation in the latter structures readily can be 
tended downward to the ner\'e and its sheaths and so nrorii^' 
an inflammation which is usually designated as “descend^g 
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neuritis.” This type of papillitis can readily be caused by 
meningitis; other causes arising in the brain are hemorrhage, 
cerebral softening, hydrocephalus, abscesses, sinus thrombo- 
sis, aneurysm, or lesions of the pituitary body. 

Meningitis, however, is the most frequent cause, especially 
the tubercular type. In tuberculosis, primary infection of the 
nerve seldom occurs, and when the nerve is iavolved, the in- 
flammation is usually due to a diffuse descending neuritis re- 
sulting from tuberculous meningitis. It is impossible to rec- 
ognize this type of papillitis from the ophthalmoscopic picture 
alone unless tubercles are seen on the disc or in the choroid, 
in which case the presence of this particular infection may be 
indicated. It is seen most frequently in young people or chil- 
dren, and is regarded by some observers as the most frequent 
ocular symptom of tuberculous meningitis. 

Optic neuritis may also arise in association with a deform- 
ity of the skull, notably oxycephalus, also known as “peaked” 
or “tower” skull. Atrophy of the nerve usually follows. 

Optic neuritis is occasionally observed in the course of 
many of the acute infectious diseases, and among these may be 
mentioned scarlet fever, smallpox, measles, pneumonia, diph- 
theria, typhoid fever, mumps, and erysipelas. In the opinion 
of one observer (Uhthoff), the nerve disturbance arises more 
often during convalescence, and in all probability is the result 
of the toxins circulating in the blood and is not due directly 
to the microorgam'sm. We must also mention in this connec- 
tion epidemic cerebrospinal meningitis. In this condition the 
entire optic tract is involved as a result of the meningococcus 
being carried downward by the cerebrospinal fluid. 

Of the chronic infections, the most common are syphilis 
and tuberculosis, and of these two, syphilis is the more fr^ 
quent cause. Both nerves are usually involved in syphilitic 
neuritis. The infection begins primarily in the vessels of the 
pial system or the central vessels, producing first vascular 
changes and, later, interstitial neuritis, resulting in a local or 
diffuse inflammation of the papilla. This type of neuritis usu- 
ally can be recognized by the great edema and infiltration 
around the disc and the presence of a diffuse central opacity 
of the vitreous, which serves stiU further to obscure the oph- 
thalmoscopic picture. In syphilis, primary inflammation of 
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the nerve is the mle, and extension downward from the tnenin* 
ges is rare, although it is entirely possible for a syphilitic bas- 
ilar meningitis to pass from the meninges to the optic nerve 
and produce the picture of a descending optic neuritis. In 
these cases, however, we would probably see other symptoms 
referable to the eye muscles, such as paresis accompanied by 
diplopia, and accommodation and pupillary changes. Heredi- 
tary syphilis rarety produces optic neuritis, and when it does, 
it is usually associated with meningitis. 

Inflammation of the optic nerve may occur in the course 
of Ttnal dhtast and diabetes. In the so-called albuminuric 
retinitis, the papilla and retina immediately surrounding it are 
frequently intense!}^ h5q)eremic, and the nerve head may be 
so greatly swollen as to be indistinguishable from choked disc 
as seen in tumor of the brain. The presence of white spots 
in the retina with scattered hemorrhages and the frequent 
presence of the star-shaped figure at the macula are quite sug- 
gestive of a renal origin of the disease. In diabetes, the 
papilla is frequently veiy^ red and slightly hazy, and white 
spots and hemorrhages are often seen in the retina. In these 
cases the retina is so much more affected than the nerve that 
the neuritis would seem to be of secondar\^ importance. 

Papillitis also may be caused bj^ disease in the orbital re- 
gion, tumors, abscesses, periostitis, or cellulitis, especially when 
located in the region around the optic foramen. Suppurative 
infections within the accessory sinuses also may involve the 
optic ner\^e in an inflammatory process, especially those orig- 
inating in the posterior ethmoidal cells or sphenoidal or frontal 
sinuses. Unless the orbits or sinuses of both sides are in- 
volved, the neuritis is unilateral. Occasionally papillitis of 
form will resemble retrobulbar neuritis or even choked 
disc. It is important to examine the sinuses and their drain- 
age in cases of doubtful origin. 

Purulent disease of the middle ear or mastoiditis giving rise 
to intracranial complications may produce papillitis, the nerve 
being only mildly aSected at first. Should meningitis, brain 
abscess, or smus thrombosis develop, however, the redness 
^d especially the edema of the nerve increases rapidly. Un- 
der these circumstances immediate operative interference fe 
indicated. 
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Among other couses of optic neuritis may be mentioned 
such toxic agents as lead, atoxyl and methyl alcohol. It also 
is caused by anemia, chlorosis, menstrual disturbances, preg- 
nancy and lactation, myxedema, arteriosclerosis and exposure 
to cold. Occasionally it is seen after arsphenamine injections. 

Pathology. — In considering the pathology of the inflamed 
optic nerve, we must remember that the nerve is enveloped by 
a prolongation of the sheaths of the brain, and therefore an 
inflammation of the meninges readily is transmitted to the 
nerve sheaths, producing what is termed “descending neuritis.” 
We also must bear in mind that the connective tissue septa, 
freely supplied with blood vessels between the bundles of nerve 
fibers, may receive infection carried by the blood and give rise 
to an inflammatory process starting around the vessels and 
extending to the septa, thus produdng an “interstitial neuritis.” 
The nerve fibers are not involved in the process at first except 
by some compression due to the exudates and edema. Sub- 
sequently these exudates organize, producing a thickening of 
the septa, which is followed by degeneration and pressure 
atrophy of the nerve fibers. 

Diagnosis. — ^The diagnosis of optic neuritis largely de- 
pends upon the ophthalmoscopic appearance of the inflamed 
disc, although not alone, and the importance of a careful dif- 
ferentiation from other lesions of the nerve head cannot be 
overestimated. A general systemic examination should be 
made early in every case, and should include a Wassermann 
test and urinalysis. If the neuritis is observed in one eye only, 
the sinuses on the same side should be examined at once, and 
an a:-ray photograph made of these cavities. The teeth, tonsils 
and other organs also should be investigated. When bilateral, 
in addition to the examinations just mentioned, all the sys- 
temic causes previously discussed must be carefully considered. 

Course. — Concerning the course of the disease, if the onset 
is acute, the symptoms may develop rapidly; usually, how- 
ever, it runs a ironic course, the symptoms developing slowly 
and gradually becoming more marked. It often takes a long 
time for the inflammation to subside, and as it does so, the 
margins of the papilla again become visible and the retinal 
vessels and those on the surface of the disc appear contract^. 
The color is now altered, and the disc appears pale and begins 
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to show the signs of neuritic atrophy. The degree of thpe 
atrophic changes depends upon the intensity of the preceding 
neuritis; if the inflammation has been mild, the resulting pal- 
lor of the disc is not intense and some degree of fusion remains, 
although if the ner\^e has been subjected to a severe inflam- 
matory process, the atrophy is more marked, and the disc maj’^ 
become almost paper white, the vision being greatly impaired 
or lost complete^. 

Prognosis. — ^The prognosis is serious in all cases. It 
largely depends upon the duration of the inflammation and 
the disease producing it. If the cause can be determined and 
removed quickl}’’, the outlook for the restoration of useful vis- 
ion is favorable, otherwise considerable vision is smre to be 
lost Should the disease remain untreated, great loss of vision 
or blindness may result. 

Treatment. — In the treatment of optic neuritis, all meas- 
ures must be directed toward the removal of the cause of the 
disease. Infections of the accessory sinuses, middle ear, or 
mastoid must receive appropriate treatment. If investigation 
points to syphilis as a cause, the prompt and \dgorous use of 
mercuiy’' and the iodide of potassium often will produce rapid 
improvement. Neoarsphenaroine also is used for this purpose 
instead of the older mercurial treatment. Sweat baths are 
also veiy" efficacious. Even in nonspecific cases, the use of 
mercurial inunctions and iodides ma}^ be of great value. Meas- 
ures to reduce inflammation also may be tried, and for this 
purpose the injection of a foreign protein has been recom- 
mended, usually in the form of milk or typhoid-paratyphoid 
vaccine, the patient being kept under close observation. All 
sources of local infection should be removed and the eyes put 
at rest; dark glasses should be worn. Abstraction of blood 
from the mastoid region may be tried. In cases where no ap- 
parent cause can be found, sweat baths and saline cathartics 
have been recommended. 
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THE TREATMENT OF ACUTE AND CHRONIC KIDNEY 

DISEASE 

Three forms of kidney disease are generally included un- 
der the term “nephritis”: (1) glomerulonephritis, or glomer- 
ular nephritis, an mflammatory and hemorrhagic disease of 
the kidney characterized pathologically bj’- a diSuse glomeru- 
litis; (2) nephrosis, marked primarily by degeneration of tubu- 
lar epithelium; and (3) nephrosclerosis, or arteriosclerotic 
disease of the kidney, the result of primary' vascular disease 
affecting the small arteries of the kidnej% which follows essen- 
tial hypertension. All can be grouped under the old fashioned 
term “Bright’s disease” but only the first should properly be 
called “nephritis.” Aschoff suggested that a more precise way 
of designating this widely different group of lesions would be 
“disorders of the kidney characterized by symptoms of 
Bright’s disease,” 

While we are concerned with this whole group of disorders, 
we must restrict ourselves largely to a discussion of the treat- 
ment of glomerulonephritis. 

ACUTE GLOMERULOHEPHRmS 

Ten years after the first presentation of his work on kid- 
ney disease, Bright remarked: “It is a humiliating confession 
that although much attention has been directed to this disease 
for nearly ten years, little or nothing has been done toward 
devising a method of permanent relief when the disease has 
been confirmed, and no fixed plan laid down as affording a 
tolerable certainty of cure in the more recent cases.” After 
more than a hundred years we still must confess to the first 
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difficulty^ although we feel a little more secure in regard to 
the second. 

^ The great majority of patients, perhaps 7S~8S per cent of 
children and probably more than 60 per cent of adults, who 
suffer from a first attack of glomerulonephritis, will get per- 
fectly well with very simple management, of which rest in bed 
is the most essential part. This rest must be continued until 
long after most of the acute symptoms of the disease have 
subsided or imtil it is clear that the process has become chronic 
and no more is to be accomplished by rest. This will be four 
to six weeks in the usual mild case of glomerulonephritis. Fre- 
quently, in such cases, the acute symptoms subside very rap- 
idly (edema, hypertension, gross hematuria) and only slight 
albuminuria and perhaps a few red blood cdls remain. This 
is especially true of children with acute glomerulonephritis, 
and keeping such children in bed becomes a difficult problem. 

The next question that frequently arises is when to remove 
the tonsils, in cases in which the attack follows acute tonsillitis. 
This should be delayed until well after all the acute symptoms 
have subsided, probably at the end of six to eight weeks and 
even then one must be prepared, and advise the family that 
a slight exacerbation of symptoms may occur. 

Sometimes cases that begin in the stormiest fashion do well 
and mild cases become chronic. Frequently it is most difficult 
to tell whether the case is becoming chronic; continued hyper- 
tension, pallor, hematuria and albuminuria, together with in- 
creased sedimentation time, gradual diminution in concentrat- 
ing ability as measured by specific gravity tests, and reduction 
in the urea clearance figures will, of course, indicate progres- 
sion. But, occasionally, a cure results even after symptoms 
have continued for many months and the reverse is unforffi- 
nately also true; that is, after apparent recovery progression 
into chronic disease still occurs. If complete recovery has not 
occurred at the end of a year, the case will almost certainly 
remain chronic and this, of course, is a disastrous result to be 
prevented, if possible, at all cost. In this regard, it is espe- 
cially important to recognize the mildest cases in order not to 
neglect their care. There must be many very mild (^ses that 
escape attention exactly similar to the mild rheumatic disease 
that escapes attention but which later results in mitral stenosis. 
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In fact, it has been demonstrated that routine urinalysis two 
to three weeks after an attack of tonsillitis will permit detec- 
tion of certain instances of acute glomenilonephritis that or- 
dinaril}' would be missed. 

It has been stated that rest in bed is the all-important fac- 
tor in treating acute glomerulonephritis. Diet, contrarj’- to 
general belief, is not especially important and if dealt with 
Kactly as in dealing with any other acute infectious disease 
'dll be satisfactory. One does not need a measuring scale or 
an expert dietitian .in dealing with diet in acute nephritis or, 
for that matter, in any stage of tlie disease. In the usual case 
small amounts of fruit juices are permitted for the first few 
daj's; then cereals, junket and custard are added; later, 
creamed vegetables, rice, butter, stewed fruit, in addition to 
milk and egg; and finally, a full dietary including meat. 

This brings us to a consideration of the great bogy in kid- 
ney disease: the question of the protein in the diet. So much 
advance has recently been made in tliis respect that it will no 
longer be considered heretical to say that, in general, one re- 
stricts protein in glomerulonephritis at two periods only; at 
the beginning and at tlie end of tlie disease; at the beginning 
only because one is dealing with an acute infection in which 
heavy foods like meat would ordinarily be withheld, and at 
the end when renal failure occurs and the badly damaged kid- 
ney is having great difficulty in excreting not only the end 
products of protein metabolism but all other waste substances 
as well. We will encounter this problem again shortly. 

It is a mistake to try to “flush out” the kidney in acute 
nephritis. On the contrary, at the very onset, fluid (and salt 
™ich, in the body, is inseparable from fluid) had best Kn 
restricted. About 800-1000 cc. of fluid in twenty-four hours 
m the beginning, and after a few days increased as determiner? 
py the urinary output, is a good general plan. Volharrf c,,k 

“hunger and thirst” treatment- n' 
end or fluid for three to five days. I have not found s 
strenuous measures necessary. Fluid restriction is indivS 
more on account of the brain and heart than on account 
^dney. Cerebral manifestations (hypertensive encephaw'^ 
%) and heart failure are more to be feared than hirin ^ 
urc in acute nephritis. Kidney fajj. 
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When hypertensive encephalopathy occurs or threatens 
(severe headache, nausea and vomiting, amaurosis, convul- 
sions coma), dehydration measures are to be instituted 
immediately. Magnesium sulfate daily by mouth is a good 
prophylactic measure and, if cerebral symptoms occur, it may 
be given intravenously (100-300 cc. of 2 per cent solution), 
or intramuscularly (4—10 cc. of 25 per cent solution or 2-6 cc. 
of SO per cent solution), by mouth and by rectum (1-2 oz. of 
50 per cent solution) every four hours until the blood pressure 
falls and remains at a low level. Venesection (200-400 cc.) 
and lumbar puncture are emergency measures to be employed 
for the attack. Lumbar puncture must be performed cau- 
tiously to prevent compression of the medulla into the foramen 
magnum. 

Magnesium sulfate and fluid limitation are also helpful in 
heart failure in addition to the usual measures of rest, digi- 
talis and morphine. Diuretics are contraindicated in acute 
nephritis. The mild ones are useless and potent ones (mer- 
curials) are dangerous. There is no harm in trying glucose 
injections intravenously for anuria. a;-Ray and diathermy over 
the kidney have not been helpful in my experience. 

Sweating is an age-old institution in the treatment of acute 
nephritis but is losing favor. Sweat and urine are similar in 
content qualitatively, but the urine contains five to nine times 
more organic matter. Hence sweating, even in large quanti- 
ties, can hardly assist the kidney in ridding the body of much 
waste material. Keeping the patient warm is sufficient; it is 
important to avoid chilling. 

SUBACUTE GLOMERULONEPHRITIS 
No special treatment is indicated for the edema of acute 
nephritis, which is thought to be due to increased capillary per- 
meability. It is one of the first symptoms to subside as the 
patient recovers. If recovery does not occur and the patient 
passes into the subacute stage, edema may become one of the 
most perplexing and important problems in the management 
of the patient. It is well to remember that considerable fluid 
may be retained before pitting occurs. The regular use of 
the scales will discover such edematous tendencies. Always 
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look in the sacral region for edema if the patient has been 
confined to bed. 

On the other hand edema may be very pronounced, ac- 
cumulating in serous sacs as well as in the tissues. va- 

riety of edema, associated with the nephrotic or hydremic sjm- 
drome — the clinical picture may exactly duplicate that of 
genuine nephrosis — is largely due to the continued loss of 
large amounts of albmnin in the urine with depletion of blood 
proteins. It has been found that albuminuria must amount 
to at least 1 Gm. per day for h 3 T)oproteinemia to develop. 
WTien the level of blood proteins reaches 5 per cent, the ques- 
tion of salt becomes an important secondary’’ factor in edema 
formation. The nephrotic syndrome interferes with nutrition, 
lowers vitality and predisposes to infection, and hence it is 
important to combat it if possible. 

The principles of treatment may be outlined as follows: 

1. Keep up nutrition with an adequate caloric intake. 

2. Restore the colloidal osmotic pressure of the blood 

serum with an adequate protein intake, blood trans- 
fusions and possibty b}'' injections of acacia. 

3. »Promote excretion: 

(а) Through the kidneys, by means of diuretics (?). 

(б) Through other channels, such as skin and bowel, 

by sweating and purgation (?) , and by aspira- 
tion of effusion. 

4. Restrict the intake of edema-producing substances such 

as sodium chloride. 

With the low protein-salt poor diet usually employed in 
ie nephrotic syndrome of kidne}^ disease nutrition suffers. 
Severe degrees of wasting are often masked by the edema. 
The anemia-producing diet adds to the anemia of nephritis 
^eady present It is not only important to give proteins, 
but the diet must be adequate in other respects : sufficient cal- 
on^, mmerals and vitamins. In a case which appears to be 
n^hrosis it is much better to try a high protein diet in an 
effort to control the edema than to take a chance on a neph- 

ntic exacerbation by giving a mercurial diuretic to get rid of 
the edema. 

Epstem deserves credit for calling an about-face on the 
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protein question. He employed high protein diets in cases of 
genuine nephrosis — two or three times the quantity of protein 
ordinarily ingested. As we began to understand that the fun- 
damental mechanism of edema formation was the same in 
the nephrotic syndrome of glomerulonephritis, we began to 
use proteins in large amounts in such cases, and finally, a 
few courageous physicians dared to use a higher protein int^e 
in other varieties of kidney disease, often with remarkable re- 
sults, Thus Aldrich became discouraged with the prevailing 
treatment — low protein diet and removal of fod of infection — 
in chronic nephritis of childhood. In 1930 he changed his 
methods radically. Meat or eggs were ordered three times a 
day, salt was allowed to all those who were not definitely 
edematous, and vitamins were induded in the diet. All of the 
patients began to look better. Clinical improvement in general 
health was rioted within a few weeks. The death rate was 
decidedly reduced. Three cases showed complete disappear- 
ance of clinical evidence of the disease. The high protein diet 
did not cause elevation of blood pressure or increase of non- 
protein nitrogen. McCann and his associates have used sim- 
ilar measures in adults with chronic nephritis. 

Since these pioneer observations, the taboo on protein is 
rapidly disappearing as far as medical men are concerned. It 
is no longer believed that protein is hard on the kidney, either 
normal or diseased. Various observers have produced kidney 
changes in rats by feeding large amounts of protein. It is 
questionable if the results can be applied to man. Efforts to 
reduce the blood nonprotein nitrogen by a low protein diet 
may be successful but effect a “laboratory cure” only. It is 
something like producing a drop in blood pressure in essential 
hypertension by means of nitrites or attempting to lower fever 
in infectious diseases by antipyretics. It is a question of treat- 
ing a symptom instead of the patient, and it may do more harm 
than good. More wiU be said of this later. The laity are still 
convinced that meat is dangerous in kidney disease and high 
blood pressure and it may be almost impossible to convince 
them that their viewpoint is incorrect. 

It has been generally accepted that a healthy individual 
ordinarily takes from SO to 75 Gm. of protein daily. Ashe and 
Mosenthal, however, discovered that 60 per cent of 1000 peo- 
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pie Studied in the course of a general physical examination 
ate 42 Gm. or less of protein daily. An adequate protem diet 
is made up of a generous helping of meat, fish or fowl, two 
eggs, one pint of milk and such other smaller amounts of pro- 
tein as occur in cheese, milk, vegetables (legumes) and bread. 
Meat and egg white can be increased for a higher protein 
value and Page recommends edible casein, 20-30 Gm. in a 
glass of milk. Thus 100-125 Gm. can easily be given and 
balanced by sufficient carbohydrates. The question of the 
differences in the protein of animal and vegetable origin is not 
important from the standpoint of the kidney, but protein of 
animal origin is superior for purposes of nutrition. I have 
found O^Hare^s simple method for determining the quantity 
of protem in the diet very useful and, although it has appeared 
in many books dealing with dietetics, it may be helpful to re- 
produce it here: 


Nephritic Diet List of O'Hare .* — Auy combination of the foods listed 
Mow may be selected. Foods not listed below must not be taken. 

In Groups 1 and 2 there is a restriction in the total amount. 

The foods in these groups must be served in full or half portions. 

A full portion in Group 1 counts 1. 

A full portion in Group 2 counts 2. 

In Group 3 the quantity of each is not restricted, although you are 
to use discretion. 

Your total score for the day should be Do not add salt 

apices to the food after it has been cooked. 


Group I 


(Each Full Portion Counts 1) 


Full Portion 
Bread (white) 

1 av. slice 

Vegetables, etc. 
Baked beans . . 

Full Portion 

. . f 

Bread (graham) . . 

Unccda biscuit 

Shredded wheat 

Graham crackers . . 

CrrraJs, etc. 

1 av. slice 

Lima beans , , . 


5 crackers 

1 biscuit 

Potato, creamed . . 
Potato, mashed 


5 crackers 

Potato, haired . . . 
Potato, boiled . . . 
Canned com , . 

■51/ 

uaimeai 

2 tbsp. 

Green pezs . 

— tbsp. 

Boiled rice 

3 tbsp. 

Beets 

S 

Commeal mush . . . 
Cream of wheat 

4 tbsp. 

Spinadi . . . 

1 'V 

6 tbsp. 

6 tbsp. 
4% tbsp. 

Bananas 

^ tbsp. 

1 1 

* urma 

Macaroni . 

Cream, htz\y . , , ^ 

•••'2 large 


‘OTSare, J. P. and Mdiers, M. C.: 
Nephritis. 81: lO'Xr, 1923. 


Horae of tht Did i, 


vor, 23— loS 



lEDWARi> WEISS 


1714 


Group n 

(Each Full PortioD Counts 2) 


FuU Portion 


1 glass 

1 egg 

Eggs scrambled tb^. 

Flour, silted % cup 

Meats 

Lamb chop, brofled % chop 

Lamb, roast 

Beef, roast 3^x2'* x\i^ 

Beef steak, brofled . , 2^x1^ xV 

Chicken, roast . - xW* 


PisA 

PuU Portion 

Cod, boiled 


Haddock, boiled ... 


Halibut, boiled 


Mackerel, boiled . . . 

. . .rxi’’xiW' 

Salmon, boiled . . . . 

. . .rxrxi^^" 

Smelt 


Oysters 

— 7 oysters 

Crabmeat, canned - 

. .2 tbsp. 

Salmon, canned .... 

lli thsp. 

Shrimp, canned 

6 small 



Group m 
(No Festn'etion) 


Vegetables 

Fruits 

Miscellaneous 

Asparagus 

Apple 

Sugar 

Cabbage 

Apricot 

Maple sugar 

Carrots 

Blueberries 

Syrup 

Cauliflower 

Cherries 

Honey 

Celery 

Cranberries 

Candy 

Cucumbers 

Grapefruit 

4 Dates daily 

Lettuce 

Grapes 

3 Sunshine arrowroot 

Mushrooms 

Muskmelon 

cookies daily 

String beans 

Lemons 

Cornstarch 

Tomato (fresh) 

Oranges 

Arrowroot 

Tomato (cooked) 

Peaches 

Tapioca 

Onions 

Pears 

Post-Toasties 

Squash 

Pineapple 

Butter 

Turnips 

Plums 

Prunes 

Raspberries 

Strawberries 

Watermelon 

Olive oil 


“On this sheet arc most of the ordinary foodstuffs used in any home. 
These foods are divided into three groups according to the amount of protein 
in them. In Group 3, there is so little protein that one can ordinarily ignore it. 
In Group 1, each full portion (indicated to the right of each foodstuff) con- 
tains approximately 4 Gm. of protein. In Group 2, each full portion contains 
approximately 8 Gm. of protein. To make it still simpler, u-e avoid mentiomog 
grams and instruct the patient that each full portion in Group 1 counts one 
poinL In Group 2, it counts two points. The number of points for the day 
is inserted in the blank space left for that purpose at the top of the sheet. 
A low protein diet would be represented by seven points (28 Gm.). A vcr>' 
generous protein diet — for a nephritic patient — would be equivalent to 
points (60 Gm.). Another blank line for the prescription of the amount of 
fluid is placed immediately under the prescription of protein. The physician 
may use his own discretion about allowing tea or coffee or substitutes for 
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these. The patients are not aBovred to add salt to the food after it comes 
to the tabic. The average patient under this regimen does not get more than 
4 or S Gm. of salt a day. If he is edematous, we can still further decrease 
the salt by ordering fresh butter, salt-poor bread, vegetables, meats, etc, 
boDed free from salt, and, if necessary’, the use of distilled water whenever 
water is used in the dieL The former method reduces the salt intake to 
approximately 2.4 Gm, a day, and the latter to perhaps as low as OS Gm. a 
day.” 

The effort to build up the blood proteins in the nephrotic 
sjTidrome of glomerulonephritis b}^ means of the high protein 
diet may not prove successful. McCann and his associates 
have demonstrated bj^' balance studies that one can deposit 
protein in the nephritic individual vrith the nephrotic S 3 mdrome 
without affecting the level of the blood proteins. Persistence 
is important. 

Efforts to quickly restore the oncotic pressure by the in- 
jection of acacia solution directly into the blood stream have 
met with some success in ridding nephrotic patients of edema. 
500 cc. of 6 per cent acacia in 0.9 per cent sodium chloride 
solution may be given daily or everj^ other day for three or 
four injections until 90-120 Gm. of acada have been admin- 
istered. It is probably imwise to continue the administration 
much beyond this because not enough is known about the dis- 
position of acacia in the body. Blood transfusions have been 
used for the same purpose but are not so effective. 

Edema is capridous; often it mysteriously disappears and 
then reappears. Spontaneous diuresis may occur at times 
when one is using a certain drug or measure, thus establishing 
a false therapeutic daim for some medicinal product. These 
matters must constantly be borne in mind in the treatment of 
the nephrotic syndrome. 

It has long been accepted that diuretics were contraindi- 
^ted in glomerulonephritis. Then, following the bold admin- 
istration of proteins in genuine nephrosis, various powerful 
diuretics were employed and finally'' cautiously administered 
m the nephrotic stages of glomerulonephritis. The xanthine 
group — caffeine, theobromine and theophylline — are not of 
much value. Urea in large doses, 15 to 20 Gm. three times 
d^y, is sometimes successful, but urea is expensive and is not 
pleasant to take. The mercurials, salynrgan and mercupurin, 
mjerted intravenously or intramuscularly have been success- 
im in combating various kinds of edema, especially that of 
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cardiac origin and that occurring in genuine nephrosis. They 
are potent drugs, capable in true nephritis of producing severe 
reactions, stomatitis, hematuria and colitis. The closer the 
climcal picture is to genuine nephrosis the less dangerous is 
their administration. Mercupurin — a combination of mercuiy 
and theophylline — ^is widely used and seems less likely to cause 
reactions. It is wise to administer it the first thing in the 
morning; otherwise, the patient may exhaust himself at night 
urinating. A test dose of 0.5 cc. is first given. Add-produdng 
salts in large doses are often combined with salyrgan and mer- 
cupurin; ammonium chloride or nitrate, 6-10 Gm. daily, in 
enteric-coated capsules. One must be on guard for acidosis by 
occasional estimations of the carbon dioxide combining power 
of the blood plasma. These salts aid in the elimination of 
edema probably because they promote the excretion of base 
and with it water. Keith and Binger now prefer potassium 
nitrate — enteric-coated pills of 0.5 Gm. each, 4 to 6 three 
times daily after meals. This is less likely to cause toxic 
S3nnptoms. 

Sweating and purging are best not used in this form of 
edema. The aspiration of effusions is sometimes necessaiy. 

The salt intake in health is about 5 Gm. daily. Taking the 
salt-shaker away will cut this amount in half and produce a 
“salt-poori’ diet. Cooking without salt, substituting salt-free 
bread and butter, and choosing other salt-poor foods, wifi 
bring about more rigid restriction, but this is unnecessary. 
It makes the diet unpalatable, further interferes with the ap- 
petite, and thus adds to the already difficult problem of main- 
taim'ng nutrition. Salt substitutes (make certain that they 
are not sodium salts), lemon, vinegar and onion, may be used 
to flavor the diet. 

Salt restriction is important in '^the nephrotic syndome,^^ 
but there is no necessity for rigid fluid control. 

CHRONIC GLOMERULONEPHRITIS 

As the disease becomes chrom'c it is increasingly important 
(1) to maintain nutrition, and (2) to provide sufficient fluid 
to accommodate the compensatory polyuria. In other words, 
it is the loss of concentrating ability (measured by specific 
gravity tests) in progressive chronic glomerulonephritis that 
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determines the necessitj^ for increased fluid intake. The less 
the concentrating 'ability the more fluid is necessarj*' in order 
to excrete tbe same amount of waste substance. 

An effort should be made to keep the urinarj^ output at 
1500-2000 cc. a day. It is not the amount of fluid taken in 
that is important; it is the amount available to the kidney. 
However, one must remember that on account of the delay 
in excretion verj’^ large amounts of fluid may be dangerous in 
marked renal Lnsuffidencj’-, adding an intolerable burden to 
the heart and brain. The patient must avoid exposure, and 
all efforts should be made to protect him against acute infec- 
tions which may cause exacerbations. 

It is important for the patient with chronic glomerulo- 
nephritis not to become pregnant; if pregnancy should occur 
it is sufficient reason for therapeutic abortion. Such efforts 
may postpone uremia, but there is no specific treatment that 
will restore renal tissue. 

PEELONEPHEmS 

This brings us to the important question of pyelonephritis. 
Pj^elonephritic contracted kidney accounts for an important 
group of cases thought to be chronic glomerulonephritis. We 
must pay more attention in the future to acute pyelitis and 
pyelonephritis of childhood and pregnancj^ as possible fore- 
runners of chronic kidney disease. Too often ffie pyelitis of 
childhood is regarded lightly. It is a serious disease, capable 
through progression and exacerbations of causing much b'dnej^ 
damage. The presence of pus in the urine calls for a diag- 
nostic study, including the bacteriologjf of the urine, the status 
of renal function and the question of urinarx>^ drainage. For 
the latter purpose intravenous pyelograms and sometimes cys- 
toscopic studies are necessar\\ It is not sufficient simply to 
determine the presence and variety of bacterial infection; very 
often an obstructive lesion is responsible for the infection 
With the availabilitx^ of drugs which act differently on 
vanous organisms it is now possible to control many cases of 
pi-uria. Sulfanilamide is a ver\^ useful drug in the case of 
urinart' tract infection, but its effectiveness depends upon the 
tjq)e of organism and the concentration of the drug in the 
unne. In the presence of renal damage, it must be used with 
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speda] caution because of cumulative effects. Cutting down 
on the fliiid intake will bring about the required concentration 
of sulfanilamide in the urine. Thus in the case of staphylo- 
coccus infections, if the fluid intake is regulated so that the 
output will be about 1000 cc. daily, the administration of 1 to 
1.5 Gm. of the sulfanilamide daily will result in a urinary con- 
centration of 100 to ISO rag. per cent, which should be effective 
in controlling the infection. For colon badUus infections the 
effective concentration must be from 200 to 250 mg. per cent, 
and for BadUus proteus infections 300 to 350 mg. per cent of 
sulfanilamide in the urine is most effective. 

The drug seems to act best in an alkaline urine and it is 
therefore well to give from 10 to IS grains of sodium bicarbon- 
ate three times a day with the sulfanilamide. The patient must 
be watched for toxic effects and when a rash, fever, or rapid 
decrease in the red blood cell or Ieukoc}^e count appears, its 
administration must be stopped immediately. The drug should 
be continued for foiur to six days after the urine becomes ster- 
ile, then discontinued and a further culture made after a three- 
day interval. Sulfanilamide is ineffective in the treatment of 
infection due to Streptococcus faecalis. Here a bactericidal 
agent that acts in an acid medium is necessary. 

The ketogenic diet was the original form of admim'stering 
an organic acid, but because of the difficulties attending its 
use, it was replaced by mandelic acid. Mandelic acid is bac- 
tericidal at a pH below 5.5 and at a concentration greater than 
0.5 per cent. It is best to test the pH of the urine with nitraz- 
ine paper to make sure that it is below 5.5. If necessary, am- 
monium nitrate (0.5 Gm. four times a day) may be given in 
addition if the acidity is not great enough. The excretion of 
mandelate is almost entirely by the kidney, so that a dose of 
1 Gm. per 100 cc. of urinary output practically assures a con- 
centration of 0.5 per cent. The usual adult dose of 45 grains 
(3 Gm.) four times a day is given to children from twelve to 
fifteen years of age. Infants can take 10 grains (0.65 Gm.) 
four times a day and, depending on urinary output, a grad- 
ually increasing dose with age up to the adult dose. 

Mandelic add often produces a sterile urine culture within 
twenty-four hours, but it is better to continue treatment three 
or four days thereafter, and then after a further interval of 
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three or four days culture is repeated. A sterile culture at 
this time indicates recover 3 \ 

To continue the discussion of chronic kidney disease it 
may be said that as concentrating abilit}' fails (specific gra\dU' 
about 1.010, urea clearance less than 20 per cent), blood non- 
protein nitrogen mounts and sen-es as an inde.x to approaching 
uremia. Until this occurs it is unnecessarj^ to limit the pro- 
tein for the sake of the kidney, and even then proteins should 
not be too restricted, probablj’- never less than 40 Gm. a day 
for any extended period. 

To the nephrotic edema of the second stage of glomerulo- 
nephritis ma 3 " be added cardiac edema in the terminal stages. 
This is especia% apt to occur in nephrosclerosis. It calls for 
cardiac remedies, especialh’^ digitalis, and salt and water re- 
striction. 

The anemia of chronic nephritis cannot be treated success- 
fully. It is important not to add to it by the long-continued 
use of anemia-producing (low-protein) diets. Transfusions 
gix'e temporarjf help onljf. 

If a patient with chronic nephritis -can afford it, a warm 
climate in winter, to avoid respiratory^ infections, is advisable. 
Foci of infection (teeth and tonsils) may be removed in 
chronic glomerulonephritis. Do not hope for too much from 
the standpoint of benefiting the disease. In fact, if renal func- 
tion is severely impaired an operation had better not be done 
as it may precipitate uremia. Prerenal deviation of fluid by 
vomiting, diarrhea, heart failure, and infections, may pre- 
cipitate uremia in chronic nephritis with renal insufficiency 
because not enough fluid is furnished to the kidney to carry 
on its important task of getting rid of waste. 

NEPHROSCLEROSIS 

The treatment of nephrosclerosis, that is, the renal part of 
me picture of hypertensive-vascular disease, does not differ 
from the sjmptomatic management of the progressive loss of 
Mney function in glomerulonephritis. There is no specific 
mug or organ extract that will stop the process. The prin- 
ciples of management are the same; to maintain nutrition and 
su^ly an adequate amount of fluid for the compensatory 
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When it comes to the question of renal failure occurring 
with malignant hypertension, the treatment again is the same 
as in uremia arising from glomerulonephritis. This we ma}'' 
now briefly consider: 

UREftOA 

Vivien kidney insufficiency can no longer be adequately 
compensated by polyuria, blood nonprotein nitrogen figures 
rise. Blood urea clearance values remain below 20 per cent 
before nitrogen retention occurs. This is known as the state 
of renal failure producing the clinical picture of uremia. 
Death, usually within a short time, is inevitable although it 
occasionally can be delayed for many months. 

Efforts in the past have been directed solely to the lowering 
of the blood nonprotein nitrogen. A more rational viewpoint 
now recognizes that the increased nonprotein nitrogen is only 
an index to the uremic state and not the cause. Hence, treat- 
ment should be directed primarily not to this symptom but to 
the fundamental basis of the disease. 

The principles of treatment are similar to those discussed 
for chronic glomerulonephritis, but the problem is even more 
difficult because of the precarious state of the patient. One 
must be concerned with (1) the promotion of an abundant 
flow of urine, (2) special efforts to maintain the nutrition, and 
( 3 ) the general care. The great difficulty exists that the 
therapeutic weapons employed are double-edged swords. If 
one furnishes suffident fluid to promote an abundant flow of 
urine, it is possible to impose an added strain on an already 
burdened heart or edematous brain; if one attempts to stimu- 
late excretion of waste products through other channels, such 
as the skin and bowel, one removes fluid that the kidney could 
well use and at the same time takes a chance on adding fur- 
ther strain to a damaged cardiovascular system. Purgation 
may predpitate colitis, which is occasionally a terminal event 
anyhow. 

In regulating the diet, protein may be somewhat restricted 
(3CM0 Gm. daily), but not absolutely prohibited as is so 
often attempted. Nitrogen equilibrium must be maintained, 
and this calls not only for sufficient protein but for an ade- 
quate amount of carbohydrate to help utilize the protein. 
Sometimes dietary prindples must be entirely forgotten for a 
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time in order to meet the Yrhims of appetite and the digestive 
needs of a verj' sick patient. 

Acidosis is verj' apt to be present. It is responsible for 
air hunger. Sodium bicarbonate or citrate may be used to 
combat it, alvraj’s remembering that the disturbed acid-base 
equilibrimn may be quickly upset in either direction. Fre- 
quent carbon ioxide combining power and plasma chloride 
estimations mav be essential in determining the state of acid- 
base equilibrium and the electroliTe balance. Low plasma 
chlorides call for the administration of sodium chloride. 

Vomiting is a distressing sjmiptom which leads to deh}'- 
dration and starvation and causes the blood nonprotein nitro- 
gen to mount rapidly. Cocaine, 34 grain by mouth ever\' 
three hours, may be used and gastric lavage may be tried. It 
may even be necessary to stop all nourishment bj" mouth and 
to give fluid by other channels. Under these circumstances 
constant duodenal suction may be tried in an effort to elim- 
inate products of intestinal putrefaction. Five per cent glu- 
cose intravenously has been found very useful and normal salt 
solution combined with it to overcome the loss of chloride 
from vomiting. 

Hjunan has emplo 3 ’^ed for this purpose the continuous in- 
travenous drip which admits fluid very slowh' into the vein 
and permits large quantities to be given in twentj'-four hours. 
The fluid should not be given faster than 200 cc. per hour 
intravenouslj''. 

Small blood transfusions are frequently administered, but 
it is questionable if they do more than temporarjf good. It is 
important to keep the mouth clean. Itching may be an intol- 
erable symptom. OTIare recommends sponging with mnegar 
or weak acetic acid. Calcium by mouth or intravenously is 
often used for muscle twitchings but it is not alwaj's success- 
ful. Pericarditis is a frequent terminal event whidi may be 
signaled by a sharp pain in the precordium. hlorphine, for- 
merly erroneously thought to be an inhibitor of renal secretion 
may be given for this symptom as well as for the other dis- 
tressing s^unptoms that have been mentioned. The only pre- 
cauUon is that obseiv'ed for any potent drug administered to 
patients with defective renal function; one must look out for 
cumulative eSects. 
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THE VARIOUS FORMS OF ASTHENIA 

Asthenia may be defined loosely as a loss of strength or 
power. It is defined more specific^y as “a want of bodily 
vigor; debility; diminution of the vital forces.” (Webster.) 

It is of course clear that asthenia is merely a symptom 
which may be encountered in a wide variety of diseases, both 
of a neurological and non-neurological nature. Indeed, a 
hasty consideration of the symptom indicates that asthenia in 
some form is present in practically every illness, since almost 
any systemic disease is attended by loss of strength or bodil}" 
vigor. This, however, is much too broad a \dew of the prob- 
lem; to include these forms of asthenia would necessitate a 
consideration of diseases beyond the scope of this discussion. 

TYPES 

Asthenia maj’^ occur in two main forms: 

Transitory Asthenia.— This form has just been referred 
to and is found in the course of aU sorts of sj^temic diseases. 
It persists only as long as the disease itself or for a short time 
thereafter— as, for example, the asthenia which occurs with 
acute infections. Sunilarly, asthenia may be found promi- 
nently in the course of chronic systemic disorders such as 
tuberculosis, diabetes, etc. 

Constant .^thenia. — Tt is this form of asthenia which 
concerns us primaiRy. It is found as a constant or almost 
coi^tant symptom in a variety of disorders, and it is charac- 
terised in these conditions, furthermore, by the fact that it is 
prominent and at times the outstanding symptom. 
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CLASSIFICATION 

As already indicated, it would be impossible to indicate 
all the disorders in which asthenia occurs since the symptom 
is found widely as a transitory manifestation in all sorts of 
systemic disorders, both acute and chronic. A working classi- 
fication of the disorders in which asthenia occurs as a more 
or less permanent manifestation is possible, however. 

A working classification may be indicated as follows: 

I. Transitory Asthenia, 

(A) Acute Systemic Disorders; 

1. Acute infections of alJ sorts, and acute nutritional, degen- 

erative and metabolic disorders. 

2. Chronic infections or degenerative states: 

Diabetes, tuberculosis, nephritis, arteriosclerosis. 

3. InvoIutionaJ processes (senility), 
n. Constant Asthenia. 

(A) Muscular Disorders: 

1. Myasthenia gravis. 

2. Myopathies of other sorts, such as progressive muscular 

dystrophy. 

(B) Endocrine Disorders: 

1. Adrenal syndromes. 

2. Pituitary syndromes. 

3. Thyroid syndromes. 

(C) Psychogenic Disorders: 

1. Neurasthenia. 

2. Psychasfhenia. 

3. Anxiety states, 

(D) Miscellaneous: 

1. Narcolepsy. 

These are the most important conditions in which asthenia 
is found as a prominent S3anptom. 

MYOPATHIES 

Myasthenia Gravis. — ^Among the more important disor- 
ders in which asthenia is a prominent symptom is myasthenia 
gravis. This is a disorder of adolescence and adulthood which 
is characterized by weakness of the voluntary muscles. It is 
important to recognize because it lends itself quite satisfac- 
torily to drug therapy. , . 

The disease appears usually between the ages of twenty 
and thirty-five, and is more common in females than in males. 
No specific cause is known, but it may become mamfest alter 



THE VARIOUS PORilS OF ASTHEKIA ^7^5 

such infectious diseases as influenza, encephalitis, or typhoid 
fever. It is often associated vrith exophthalmic goiter. 

The striking symptom of this disorder is the muscular 
weakness which usually develops gradually. The onset is 
often "with weakness of the e3^e musdes; hence, a complaint 
of ptosis or diplopia is quite common. Indeed, there are cases 
in which most of the manifestations of the disease are in the 
eye musdes or in the e3’^e musdes and the musdes of degluti" 
tion and chewing. The musdes of the arms and hands are 
also affected frequentl3q and less often, those of the legs. 

The outstanding complaint on the part of the patient is 
weakness. This weakness is characterized by: ( 1 ) its onset 
after exertion, and ( 2 ) its relief by rest prodded the disease 
has not advanced too far. The onset with use or exertion of 
the musdes may be noticed in many ways: thus, reading or 
watching a modng picture ma3’- cause ptosis of the e3''elids or 
diplopia; talking may result in a gradual weakening of the 
voice, resulting in eventual aphonia; chewing ma3’- induce a 
complete weakness of the musdes of mastication, so that jaw 
movements are no longer possible for the moment; and writing 
ma3'- result in weakness of the hand musdes of such a degree 
that it is no longer possible to write. These and similar com- 
plaints are found earty in the disease. If the disorder has not 
progressed too far, the weakness will disappear on resting for 
a minute or two, following which the eyelids will again open, 
the voice again regain its volume, and chewing once more wiU 
be possible. All these musdes, however, will become weak 
again on repeated use. Sometimes, general weakness or fa- 
tigue is an earty manifestation of the disorder. 

On examinatwn one finds a striking fadal appearance. 
There is a look of apprehension and anxiet3'^, though these 
patients generally show smoothed-out fadal musdes. The 
brow is smooth, there is usually partial ptosis, and the fadal 
musdes have a pudg3", smooth appearance. There may be 
ocular palsies of var3Tng degree, from an isolated external rec- 
tus weakness to complete bilateral ophthalmoplegia. It is 
these cases of ophthalmoplegic myasthenia which are confus- 
ing and are often missed. Weakness of the arms and legs mav 
vary from slight weakness to almost complete paral3'sis 
Atrophy of the musdes is not present and fibrillations are 
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never seen. The muscles often have a pudgy feeling. The 
reflexes are normal early in the disease but may become lost 
later. Sensory disturbances are not found. 

Laboratory studies are usually not helpful. There may be 
an increased output of creatine in the urine, with a decreased 
creatinine output, but this is not constant. x-Ray studies may 
reveal a persistently enlarged th 5 Tnus gland at times. Elec- 
trical examination may reveal the Jolly reaction, which is 
characterized by a progressive decrease in the reaction of a 
voluntary muscle on repeated faradic stimulation. The reac- 
tions to galvanism remain normal. The Jolly reaction is 
characteristic when it is found, but it is not alwaj's present 
early in the disease. 

In a suspected case of myasthem’a gravis, simple ctmcal 
tests vnll often establish the diagnosis. These consist of the 
following: (1) if the patient is asked to look at an object 
intently, a gradual drooping of the eyeh’ds will be noted, (2) 
repeated chewing movements will resiilt often in eventual ces- 
sation of the movement, and (3) repeated opening and closmg 
of the fists will result in a gradual loss of power and eventua 


inability to perform the movement. 

The diagnosis is therefore not difficult in typical cases, in 
cases with ophthalmoplegia, differendation must be made from 
multiple sclerosis and midbrain tumor. The history of onM 
with exertion and recession with rest will be of great help, n 
multiple sclerosis there will be optic atrophy, absent abdom- 
inal reflexes, probably nystagmus, and possibly other signs 
such as spastic paraplegia. In midbrain tumor 
a progressive history, often hemiparesis, sensory^ f", 
and often choked disc. Hysteria is a co^on mistake m iag 
nosis in cases which begin with aphonia. A 
wiU reveal the difference in the two disorders, “ 
there wiU be a history of neurotic personality, an acute onset, 
fXe ™dLce of . prSpiuUog cause of tte aphoma « 

to Si* patients hLe difficulty in swalJowtog and 
tolu* cLes there is atrophy of the tongue, faaai muscles 

in diagnosis is the pr^Higmn UA 
This consist in the subcutaneous or intramuscular mje 
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of prostigmin in doses of 1 cc. (1.5 mg.). If no response is 
obtained with this dosage, 2-3 cc. may be given. In such 
cases one observes, in the course of about thirty minutes, a 
gradual disappearance of the ptosis and ocular palsies and a 
subjective sense of well-being in the patient resulting in in- 
creased muscular strength in aU the muscles. The result in 
many cases is dramatic, but in some there is never complete 
disappearance of the weakness. 

The treatment of myasthenia gra\ds has therefore been 
greatly advanced the use of prostigmin, a synthetic physo- 
stigmine compound. This may be given by injection at first, 
in amounts as high as 3—6 cc. a day. For continued use the 
drug may be given by mouth in 15 mg. tablets. The number 
of tablets necessary to maintain improvement varies with the 
individual case and must be worked out for each case. The 
dosage may be as high as one 15 mg. tablet every hour, or as 
low as one tablet four times a day, depending on the severit^^ 
of the disorder. Atropine, in doses of gr, 1/200, should be 
given once to three times a day to prevent intestinal disorders. 

Most patients with myasthenia improve greatly with pro- 
stigmin, but some respond only slightly. In such cases the 
addition of cphcdrhie suljate (gr. %, three times a day by 
mouth) often helps a great deal and improves muscle power 
better than with prostigmin alone. PoiassUm chloride (10-20 
Gm.) in water by mouth is sometimes of value. Glycine is of 
no value. Light massage is often helpful given once a day. 
Vigorous massage is of no value since it induces muscular 
fatigue. 

A typical example of the ocular type of myasthenia gravis 
is given in the following case: 


ilyasthejiift Gravis in a Patient vritt Ptosis, Diplopia, Dyspliagia, 
and Weakness of Mastication. Good Eesponse to ProBtigmin Diagnos- 
Ucaliy and Therapeutically. No Involvement of the Idmhs: 

Hwfoo'.— This patient, a man of thirty-nine, was referred by Dr. Pani 
M, Connan of BeDcfontc, Pa, He was seen in August, 1937, and stated that 
he had had diplopia for three months, ptosis for two months, and dysarthria 
for ^ weeks. He had been weU until May, 1937. At this time he noticed 
Uouble his e>*es and he saw double. The diplopia persisted and was 
oUowed ^ a drooping of the eydids one month later, the right Hd htins 
mdved and then the left. His condition persisted in this fashion until 

dc«loped difficulty in swaHowing. 

fatigued 

OB chewing. He had no fatigue in his limbs. 
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B^minalion revealed ptosis of both eyelidSi bflateral external rectus weak- 
nessj weakness of the masseters and pterygoids, and weakness of all the facial 
muscles. There were no other pertinent findings. Physical examination re- 
vealed an enlargement of the thyroid gland, but the basal metabolic rate n’as 
— 4%. AH other laboratory tests were negative. 

The patient was given 2 cc. of prostigmln and showed a marked improve- 
ment in his ptosis, ocular and masseter weakness. He was then placed on 
prostigmin by mouth, taking 2 tablets (30 mg.) every hour and 3 tablets 
(45 mg.) every third dose. He was able to tolerate fhU dosage well and 
much improved except for persistence of his diplopia. 


In the following we see a case of full-blown myasthenia 
gravis: 

N. P. (Jefferson Hospital No. BH3962). Onset with Diplopia. Weak- 
ness of Hands and Arms, Pollowed by Weakness in Swallowing and 
Drooping of Eyelids, Objective Weakness of Ocular Muscles, Face. 
Palate, Arms. Eeflex Changes. Good Besponse to Prostigmin and 
Bphedriuo, 

History . — ^The patient, a man of fifty-four years, entered the Jefferson 
Hospital on October 9, 1938, under the care of Dr. S. J. Thornton. He com* 
plained of muscular fatigue. He had been well until January, 1938, ten months 
before entrance, when he had noticed that he saw double while at the moving 
pictures. He found that his diplopia was not present in the morning after a 
night^s rest, but that it tended to appear in the evening. Within a week after the 
onset of this diplopia he developed weakness of his hands and noticed difficulty 
in writing. This too was more pronounced to^vard the close of day. He 
had found that a few hours rest in bed revived his muscular power. FoDowing 
the weakness in his hands, he developed in rapid succession weakness of the 
legs, difficulty in swallowing, and drooping of the eyelids. About two weeks 
before entrance into the hospital he awoke one morning to find that he was 
unable to swallow, talk, or cough. 

Examination revealed a moderate degree of ptosis bilaterally, a slight 
weakness of the left external rectus muscle, weakness of all the muscles of 
the face, complete immobility of the palate, severe weakness of the muidcs of 
the shoulder girdles and arms, but good power in the legs. There was no 
atrophy of the muscles. The biceps reflexes were decreased, the triceps absent 
bilaterally; the patellar reflexes were active and the acbilles decreased. Sen- 
sation was normal everywhere. 

Treatment consisted in the administration of prostigmin, to which the 
patient reacted very weR He was revived by the prostigmin when he found 
he could not talk, swallow, or cough a few weeks before entrance into the 
hospital. At this time he showed definite eridence of pulmonary edema. He 
is now on a combined treatment of prostigmin and ephedrine by mouth and 
is doing very weB. 


This case illustrates the typical onset of myasthenia vrith 
muscular fatigue involving, first the eye muscles, then the 
muscles of the arms, and finally the bulbar muscles. As a rule 
the last are involved before the limb muscles, but the weakness 
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mav de\'eIop according to the pattern ohser\'ed in this instance. 
The history' of improvement in the morning after a night s rest 
and aggra\-ation of sj-mptoms during the day after inuscular 
exertion is characteristic and practicall3' makes the diagnosis. 
The response to prostigmin was tj-pical. The electrical re- 
action was found to be characteristic. The laboratorx' tests 
were not signi&cant: the basal metabolic rate, glucose toler- 
ance test, creatine excretion, and x-ra\' of the thxTnus gland 
were all negative. 

These well-marked cases are therefore not difficult to di- 
agnose. It is the earty cases which require care. In cases with 
only diplopia and ptosis and no other signs of mx-asthenia 
gravis, the effect of prostigmin should alwaj's be tried out even 
if no other muscles are affected. The same holds true of other 
obscure cases of muscle weakness or fatigue. The drug causes 
no discomfort if protected by atropine, and a therapeutic test 
may disclose an imsuspected case if prostigmin is used as a 
diagnostic procedure. 

Other Muscular Dystrophies. — -Weakness or asthenia is 
a common sjTnptom of manj* of the mx'opathies. These are 
disorders which involves the muscles primarily, without disease 
of the peripheral or central nervous sj'stem. They include 
such diverse dborders as mj-atonia congenita, progressive mus- 
cular dystrophy, myotonia congenita and atrophica, scapulo- 
humeral dj’strophy. fado-scapulo-humeral dj’strophy, and 
other disorders. Their clinical manifestations vary greatlj% 
but the}- have in common the sx-mptom of muscular weakness 
or asthenia. 

The mechanism of the weakness \-aries, of course, with the 
tjpe of disorder. Thus in myatonia congenita (Oppenheim's 
disease) the weakness is found with a flabby musculature from 
early life. In pseudo-hypertrophic d}-strophy, the weakness 
IS accompanied by degenerative changes in the muscles. In 
myotonia congenita, it is associated with increased irritabilih’ 
of ffie muscles. In other forms, such as in myotonia atrophica, 
fado-scapulo-humeral and scapulo-humeral* dj'strophy, mus- 
cular atrophy forms the basis of the weakness. Unfortmiatelv 
the mechanism of the weakness, just as the reason for the 
myopathy, is wrapped in obscurih- in ever\^ one of the 
m\i)pathies. 
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The treatment of the asthenia in the myopathies is ex- 
tremely imsatisfactory. ^ GJydne is used because of the dis- 
turbance in the metabolism of creatine in almost all the types, 
but it is unsatisfactory and seldom 3 delds good responses. 
Ephedrine is likewise unsatisfactory* Quinine (gr. 5) three 
times a day is valuable in many but not all the cases of my- 
otonia congenita (Thomsen’s disease) and myotonia atrophica. 

BTOOCRIZ^ DISORDERS 

Adrenal Syndromes. — ^Asthenia is known to be a prom- 
inent and important symptom of disease of the adrenal glands, 
particularly Addison’s disease. Asthenia and undue fatigue 
is invariably present in Addison’s disease and is usually the 
first symptom. It consists of an unexplained, undue fatiga- 
bility noticed in a tendency to tire more easily than usual. 
The asthenia is usually worse in the morning, as well as fol- 
lowing infections and over-exertion. There may be periods 
of remission during which the excessive muscular weakness 
disappears. The asthenia due to adrenal insufficiency, as seen 
in Addison’s disease, is accompanied by skin pigmentation, a 
low blood pressure, and low blood sugar and chlorides. Gastro- 
intestinal symptoms, such as anorexia, constipation, loss of 
weight and inanition, complete the picture. Renussions and 
crises occur during the disease, the latter being marked by an 
increase in the gastro-intestinal symptoms, fall in blood pres- 
sure, h 3 ^othemiia, and often by mental symptoms. 

The asthenia in Addison’s disease is probably the result of 
disturbed muscle metabolism, since one finds in this disorder a 
prolonged increase in blood lactic acid following exercise, a low 
blood sugar, a flat sugar tolerance curve, and possibly delayed 
absorption of sugar from the gastro-intestinal tract. 

The treatment of asthenia in adrenal insufficiency consists 
of: (1) sodium chloride in large amounts by mouth (10--30 
Gm. a day), (2) cortical hormone given by subcutaneous in- 
jection (1-S cc. daily), and (3) a diet low in potassium. 

Pituitary Syndromes. — Asthenia is a common symptom 
in most of the pituitary syndromes. It is found in hypopituita^ 
states, whether due to tumor or to glandular insufficiency; it is 
found also in acromegaly, and in pituitary cachexia or Sim- 
monds’ disease. 
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In the hypopituitary syndromes (adiposogenital dystrophy) 
the asthenia is incidental to a group of other more prominent 
complaints, but it is none the less disturbing to the patient, A 
gain in weight, menstrual disturbances, impotence, headache, 
and visual disturbances are very prominent. The asthenia is 
dependent probably on a disturbance in carbohydrate metab- 
olism and on a deficiency of the anterior pituitary hormones. 

The asthenia of acromegaly is likewise incidental and not 
a prominent feature of the disease. Despite the enlarged stat- 
ure and the relatively prominent musculature of the acro- 
megalic, there is a subjective decrease of muscle strength as 
well as an objective loss of power. There may be early in the 
disease a sense of increased strength, but eventually the acro- 
megalic suffers from a progressive weakness amounting to a 
true asthenia. This fatigability and decreased strength are 
in striking contrast to the enlarged skeletal framework and 
the well-preserved muscles. The recognition of asthenia in 
acromegaly should offer no difficulties in view of the tjrpical 
skeletal deformities which accompany the disease. Usually, 
but not always, there is an accompanjdng pituitary tumor as- 
sociated with loss of vision, bitemporal hemianopsia, and de- 
formity of the sella turdca. The other features of acromegaly 
are too weU known to require repetition. 

Asthenia in pituitary conditions is best illustrated by Sim- 
monds’ disease, or pituitary cachexia. This disease may occur 
at any age. It is rare and is characterized by a progressively 
developing clinical picture with great loss of weight (resulting 
in severe emadation), by an atrophic skin, anorexia, great 
weakness, loss of hair, loss of sexual potency or menstrual 
suppression, and mental deterioration. Gastro-intestinal symp- 
toms are common; achlorhj'’dria or achylia gastrica may be 
present Secondarj'^ anemia is usuaffy present, and the basal 
metabolic rate is low. The etiology varies greatly; there is 
destruction of the anterior lobe of the pituitary gland by in- 
'ulutional processes, adenoma, or metastatic carcinoma. 

The weakness which is found in pituitarj'^ cachexia is an 
outstanding feature of the disease. It is often the most prom- 
ment complaint. Excessive fatigability is prominent. Exer- 
hon of a mild degree often results in great fatigue and 
sometimes in collapse. Indeed, the asthem'a in cases of pit- 
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uitary cachexia may be as pronounced as in cases of Addison’s 
disease. 

Early in the disease there may be little to note except 
progressive weakness and loss of weight, with no objective 
findings to support the complaints. As a result, patients with 
this disease are frequently diagnosed as neurotic, the real 
nature of the disorder not becoming apparent until later in 
the disease. Early in the disorder the diagnosis may be ex- 
tremely difficult. Later, the gastro-intestinal symptoms, the 
anemia and achlorhydria, the marked involvement of the 
ectodermal tissues (dry, atrophic skin, loss of teeth and hair; 
and sexual impotence or menstrual difficulties make the diag- 
nosis easier. The sella turcica shows no constant findings; it 
may be enlarged if the disease is secondary to a tumor, but 
it is often normal. 

Treatment is unsatisfactory. The disease progresses de- 
spite daily injections of anterior pituitary hormone, thyroid 
medication, and rest. Pituitary extract by mouth is of no help. 
Injections of the extract (1-2 cc. daily) may be of help for a 
time, but eventually they lose their effect. Because of the low 
metabolic rate which is often found in the disease, th 3 rroid 
extract is given, usually without avail. 

Thyroid Disorders. — Muscular weakness is a common 
complaint in hypothyroid states, but it is usually a minor fac- 
tor in the disorder. True asthenia is more prominent in hyper- 
thyroidism. It may reach quite a profound degree in advanced 
cases, with severe muscle wasting. These cases may simulate 
closely those of generalized muscular atrophy. The mech- 
anism of the weakness in such cases is not clear, but it may 
be related to the depletion of glycogen stores and the increased 
use of the sugar in the muscles. 

PSYCHOGEinC DISORDERS 

Among the most common causes of asthenia are various 
types of neuroses, such as neurasthenia, psychasthenia, and 
anxiety states of other sorts. The complaint of excessive fati 
gability or weakness which is found in these and other neuroses 
has no spedfic implication. It must be regarded as a symptom 
for which a meaning must, if possible, be found. 

Despite this lack of specificity, there are certain features 
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of the great fatigability of neurotics which require emphasis. 

It is present on waking and usually persists throughout the 
day. Often it is worse toward the end of the daVj but some- 
times it tends to wear off as the day goes on. Xeurotic patients 
often complain of waking up fully as fatigued as when they 
went to bed, which is not an uncommon complaint in normal 
people but is doubly significant in neurotics. The fatigue in 
the neurotic, moreover, has little relauon to physical labor. 
It is characterked by great fatigability in situations of great 
emotional stress, and is readily relieved by remo\Til from such 
situations. 

It is U-pical of neurotic fatigability that there may be a 
striking metamorphosis from great fatigue and weakness to 
complete restoration of \igor as the scenes shift from those 
of emotional stress to remo\*al from all emotional tension. 
This stoiy^ may be onered spontaneously by the neurotic or it 
may be elicited readily in the histor}\ There is the further 
feature in that the fatigue which is seen in neurotic cases is 
out of all proportion to either the ph}'sical or mental stress 
to which the patient is subjected, the least ph\*sical or mental 
exertion eliciting a marked response. This disproportion be- 
tween apparent cause and effect is an important diagnostic 
feature of neurotic fatigue. 

Great fatigabilit\- is most pronounced in ncurasthcrAcy in 
which one finds both phracal and mental fatigue, numerous 
complaints referable to all parts of the bod\% sensations of 
pressure in the head, paresthesias, anorexia, p^pitation of the 
heart, inabilit}- to concentrate, and a host of other s}Tnptom5. 
.\mong these fatigabilit\" is ver\' prommenL 

Cases similar to neurasthenia were obser\‘cd during the 
war under periods of great stress and were described as'^ones 
of nairocirculQtory asthenia. Similar episodes of fatieue are 
found in anxiet}^ neuroses, which are characterized by great 
anxieU" and a \-arieh' of somatic complaints. 

The diagnosis of asthenia due to neurotic conditions is not 
difficult. Emphasis must once more be placed on the fact that 
the asthenia is only one of many sxTnptotns. but is none the 
less a vet}' prominent one. The histoiy^ is helpful in its ex- 
treme indefiniteness. A study of the personalia- reveals fertile 
ground for a neurosis by the presence of an unstable person- 
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ality. Physical examination is negative and reveals no basis 
for the numerous somatic complaints. Most important of all, 
however, one usually finds that there are evidences of emo- 
tional maladjustment which can readily account for the com- 
plaints. These are as a nde sufBcient to establish the diagnosis 
of neurosis. The only logical treatment of the asthenia seen 
in neurosis is to treat the neurosis itself. 

Fatigue is a common feature also of the neuroses which 
follow traiima. In these neuroses there is inability to ap- 
ply oneself either physically or mentally without great fa- 
tigability. 



Medicd Clhiics oj 2^'oTth America 
yormber, 19^9. Philadelphia dumber 


CLINIC OF DRS. GEORGE WTLSON akd 
HAR\^y BARTLE, Jr. 

University of Pennsylvania 


DRUG ADDICTION 

From time immemorial the human mind has ever sought 
wa3's and means not only to escape the drab monotony and 
routine vrhich it constantly encounters, but also methods of 
escaping those unpleasant complexities which arise in the 
course of human relations. The methods of such escape varj' 
with different periods of historr^, the different strata of society 
and with the individual characteristics basically found in dif- 
ferent personalities. "WTiere one man may take a trip, go to a 
hall game, or take a nap after dinner, another ingests some 
substance which more than just removes him from the scene 
of his actirities and carries him into the realm of- unreality. 
Still others may escape by ha\dng an hysterical amnesic epi- 
sode, a period of day dreaming, or even severe mental disease. 

The substances employed varj’- from a glass of water 
through which some illuminating gas has been passed, up the 
line through the barbiturates and narcotics such as morphine, 
heroin, and the marihuana group, all the way to alcohol, which 
is probably the most common. To am"^ of these an indmdual 
may become addicted, and when he has become so addicted, 
he is a problem for the medical man even though it must be 
admitted that many such patients are probably medical and 
psychiatric problems long before thej'^ become inebriates. 

It is sometimes difficult to know just what one means by 
ffie term “addict.” However, it is generally agreed that an 
indi%ddual who consumes any drug constantly, who is unable 
to stop using that drug, and who when taken off the drug by 
some means or other suffers phr^ical or mental discomfort or 
even collapse, can be called an addict This may be distin- 
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guished from the habitual user of a drug: the individual who 
is accustomed to using a drug but is not necessarily dependent 
On it and who can, if he so desires, stop using it without suffer- 
ing any physical or mental symptoms. 

The drugs used over the world vary from place to place, 
and in different parts of the world certain drugs are used more 
than others. For example, in Canada, codeine is especially 
used; in the United States, marihuana and hashish are often 
used in cigarettes. In Mexico, a drug named “mescaline” is 
frequently used. So it may be that from place to place 
throughout the world a different drug takes preference; how- 
ever, the basic condition and effects are probably about the 
same. 

The method of administration of the drug may be by in- 
halation, by ingestion, or by hypodermic. Some are addicted 
to ether, chloroform, or nitrous oxide and inhale large doses of 
these and obtain a “drunk” that way. One dentist whom we 
knew used to inhale nitrous oxide frequently and later became 
an alcohol addict. Atropine has also been used for this pur- 
pose. 

The cause of drug addiction is a much discussed subject, 
and undoubtedly there are many different causes, both pre- 
disposing and exciting. In a study made by Kolb and Ossen- 
fort, those addicted to drugs were divided into certain groups: 
(1) The normal individual who becomes accidentally addicted, 
either because, he has had some serious illness where the drug 
has been given to him or because of pain, and who is unable 
to stop the use of the drug of his own accord; (2) the psycho- 
pathic individual, who gets into difficulty frequently and be- 
cause of his inability to cope with h'fe’s complexities takes a 
drug as a way out; he in turn becomes addicted and is unable 
to stop without help; (3) the psycboneurotic individual, who 
takes drugs because of his various symptoms which, however, 
are on a psychoneurotic basis; (4) the person who is already 
an inebriate of some sort and then takes another drug or two 
because of that. (One patient we saw at the Philadelphia 
General Hospital last year was taking morphine, alcohol, phen- 
obarbital and bromide, all at the same time. However, he did 
not start with all the drugs at once, but one had led to the other 
in an attempt to keep up the original effect.); (S) a frankly 
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psychotic person, who takes drugs because of his mental illness; 
and (6) finally, the indi\’idual who is psychotic from drugs; 
although this is rare with the user of opiates, it is most common 
with the alcohol addict. 

It may be said that by and large the commonest single 
cause of drug addiction is a psychopathic personality, although , 
the indirddual has in turn been introduced to the drug probably 
by a phj'sician, an addict, or by a companion. 

Much was written at one time about the allergic nature of 
drug addiction, and it was on this basis that some of the treat- 
ments of withdrawal were developed in order to remove the 
sensitivity involved. Some of these studies, such as those 
made by Natle, do indicate, however, in a more scientific way 
what most individuals in this field already know, namely, that 
the amount of a drug necessary to produce a given effect in 
an individual varies greatly. In his study with alcohol, Natle 
found that in a person who was sensitive to the drug about 
¥4 ounce of alcohol was sufficient to cause demonstrable signs, 
whereas in people not sensitive to the drug, about 2^ ounces 
were necessary’ to produce signs of intoxication. It simply 
points out again that some people are bom neuropsychiatric 
millionaires and others are bom neuropsychiatric paupers. It 
may be demonstrated in the way’ a person reacts to a situation 
in life and also in the way he reacts to dmgs. 

One of the causes frequently’ ascribed to a person’s becom- 
ing addicted is insomnia. Thus an individual who for some 
reason or other is not able to sleep and who begins to take 
barbiturates, paraldehyde, bromides, or some similar substance 
and finds it increasingly necessary to take the drag to sleep, 
may after a time become addicted to one of them. The ques- 
tion is often raised in such a situation whether the sleeplessness 
is the tmderlying cause or whether the condition which causes 
the person to have insomnia in turn allowed him to become 
easily’ addicted to the use of some drag. 

The incidence of drag addiction in this country’ probably 
lies somewhere between 90,000 and 150,000. It is difficult to 
get accurate figures inasmuch as there are a certain large num- 
ber of people who use drugs only for a period of time and who 
are not really addicts. The age group which is most vulner- 
able is from twenty-five to forty-five years. 



As to the incidence of addiction in different groups^ it 
should be mentioned that the use of drugs is more common in 
urban areas and among those who handle drugs, such as doc- 
tors, nurses, and pharmacists, and also in criminal groups. 
Cocaine, especially, is supposedly the drug of the underworld, 
although it is not uncommonly used by physicians. 

In a study of women drug addicts who were committed to 
a reformatory, Hall made some interesting observations. 
Thirty-seven women were studied; two of them started taking 
drugs on their own initiative, twenty-two started on the advice 
of friends, and thirteen started on doctors’ prescriptions. 
Some of these thirty-seven women had made as many as ten 
previous attempts at cure. They used various drugs and 
various methods. Hall found that this group on the whole was 
superior educationallj^ and vocationally to the ordinary re- 
formatory population, but that most came from homes with a 
poor social and psychologic background even though, econom- 
ically, the homes were average. In the same group the addicts 
were unstable, maladjusted sexually and maritally, and twenty 
of the thirty-seven had been arrested for other offenses, 
namely, prostitution, larceny, or burglary. They all showed 
abnormal personality deviation and were all considered inade- 
quate from a psychiatric standpoint except one. The mean 
LQ., however was 96.2. 

Thus it will be seen that the greatest problem in the study 
of drug addiction is the study of the individual personality 
involved, more than it is the actual immediate withdrawal of 
the drug. 

The symptoms from the use of drugs vary from person to 
person, and generally it may be said that most people have a 
certain physical as well as mental satisfaction while taking 
them. However, this varies greatly, and although some people 
are apparently depressed from the use of drugs, they never- 
theless are, temporarily at least, relieved from the ii^ediate 
problems concerning them in life and so escape reality for a 
time. 

Indian hemp with marihuana has recentiy gained popu- 
larity, in this country especially, because it more or less uni- 
versally produces exhilaration and a feeling of well-being. B 
is almost impossible to give a list of the symptoms produced 
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in an indi%idual except to say it is simply for him a way out, 
and consequent!}'’ he comes back for more and more often. 
Some report hallucinations, loss of sense of time, dual person- 
alitv. Users of mescaline may have depersonalization and find 
themselves in new psychic realms while under its influence. 

It is generally agreed that those who use any drag over a 
long period of time in excessive doses develop certain person- 
ality changes. Here again the question may arise: WTiich is 
first, the personalit}' change or the use of the drag? It is often 
difficult to say, and if the patient has used the drag for a long 
time, his natural personality may be masked by the drug and 
changes may therefore go unrecognized by those about him. 

Detrick and Thienes, in studjdng experimental drug ad- 
diction with opium deri\'atives, found no e^ddence of damage 
to the Natal organs from prolonged use of these drugs. How- 
ever, it is generally admitted that alcohol, at least when used 
over long periods of time, may cause verj' definite organic 
change in various structures of the body, including the nerv’ous 
system. 'SNTiile these changes may be due in large measure to 
secondary ardtaminosis and lack of proper food during the 
ingestion of alcohol, they are nevertheless complications of 
severe alcoholism. 

-Ucoholic psj'choses are common and, of course, may in- 
clude delirium tremens, alcoholic hallucinosis, alcoholic para- 
noid states, and alcoholic deterioration. One also frequently 
sees Korsakoff’s syndrome, consisting of disorientation, fabri- 
cation and other mental SNTnptoms associated with a multiple 
neuritis. These patients are often sick for a period of a year 
or more, but recently, sec'eral patients of this sort who have 
come under our care have improved remarkably in two or 
three months with concentrated \dtamin therapy, espedallv 
Ndtamin B. t-, . 


The question of whether alcohol masks another psychosis 
>s often brought up; j.e., whether a patient is insane due to the 
alcohol which he has taken or whether he drinks because of 
or m spite of his insanity. One patient of this sort was drink- 
ing for a period of ten years and, following the withdrawal of 
alcohol, became acutely psychotic and has remained so for a 
penod of two years, presenting a picture which would readily 
oe diagnosed as hebephrenic dementia praecox. The question 
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here is whether the alcx)hol caused this mental picture, or 
whether the boy was a schizophrenic for some years but no 
one realized that he was mentally ill because of his severe 
alcoholisuL 

Another interesting case which is worth mentioning in this 
connection is that of a patient who, for a period of some years, 
drank as much as 6 ounces of paraldehyde daily, which drug 
was prescribed for him originally because of alcoholism. He 
was away on a trip for a period of several months and those 
who were with him said he had had no alcohol but that he had 
drunk up to 6 ounces of paraldehyde a day. He finally went 
to a doctor for treatment of the habit and, while the drug 
was being withdrawn, he developed a severe case of delirium 
tremens for a period of the next few weeks and nearly died. 
He had generah'zed tremors, his pulse was up to 160, and his 
temperature rose as high as 103 and 104° F., but he had no 
evidence of infection anywhere in his body. He finally re- 
covered completely and has not used the drug since that time. 

Cases of bromide poisoning resulting in psychosis are fre- 
quently seen, A case of this sort recently came to our attention 
in which the patient had as high as 550 mg. of bromide in his 
serum. He was acutely psychotic and looked very much like 
a paretic. After two weeks of treatment he was completely 
well. A case of barbital poisoning, where the patient had been 
diagnosed a paretic elsewhere despite negative findings in the 
blood and spinal fluid and who was given a poor prognosis 
(before the days of fever therapy), was completely well in 
six months and then gave the history that he had been taking 
large doses of barbital for some time before that, although the 
presence of hematoporphyrin in the urine led us to the assump- 
tion that he had been taking some medication to excess. 

It goes without saying that the ideal treatment for any 
condition of this type is prevention of the use of the drug; by 
abolishing such drugs, there would be abolished the problem 
of drug addiction. However, this has already been tried in 
regard to alcohol and has failed. It will be tried more and 
more as regards the opiates, but until such a time as we have 
a new drug to take the place of opiates, which will give the 
same medical effect without the production of tolerance, ha- 
bituation, or addiction, we will probably not be successful in 
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preventing the use of these drugs by addicts. Also, until ire 
have a better knowledge of the phv'siologj- of addiction and 
until we have something better to o6er psychologically inferior 
patients, we will have difficulty in controlling the situation. 

TREATMENT 

The inunediate need in any case of drug addiction coming 
under the care of a pfaj-sidan is to withdraw the use of the 
drug. A great deal has been written on this subject and many 
different sorts of treatments have been de\Tsed, among which 
may be mentioned the use of the belladonna group of drugs, 
the use of peptization and water balance technic, sodium 
rhodanate, sodium thiocyanate, the use of rossium, the use of 
lipoids, and even the use of insulin and protracted narcosis. 
Howe\'er, it is thought today that the need is simply to remove 
the drug in a way most comfortable for the patient; most of 
the other methods are ofttimes merely adding insult to injujy’. 
In an indmdual who has a weak habit and who is in good 
shape phracally, abrupt withdrawal is often satisfactory*. It 
has been estimated that about 80 per cent of addicts have a 
weak drug habit. 

Death may complicate the abrupt withdrawal of any drug 
Piker and Gelperin cited three cases and pointed out the fact 
that cases must be carefully selected when abrupt withdrawal 
is the routine procedure. If this is not done, one will erperi- 
ence a certain number of unpleasant results from a condidon 
and treatment which ordinarily should not be fatal. On the 
other hand, in almost any individual a very slow withdrawal 
over a period of a month or two can be carried out tiaf I 
although this is impractical because of the period of tiin 
volved and the economic implication. In most cases th 
fore, withdrawal in a period of from seven to fourteen 
is carried out. 

It is a generally recognized fact that there is a phr-s" 
well as a mental factor in withdrawal, as shown by’fh f ^ 
that if a woman who has been an addict has a child^ tK 
has to be given a drug for the first few hours of life 
have it withdrawn in order to sustain life. 

In withdrawing morphine, for example, from a 

a rapid way, it is thou^t safe to assure the in 

Pabeat up 3 
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grains^ of the drug in small doses between the twenty-fourth 
and ninety-sixth hour if necessary, and then gradually dimin- 
ish it from that time on. 

It must be remembered that supportive measures are fre- 
quently necessary in withdrawing any drug, whether it be 
morphine, alcohol, or even a barbiturate. For example, if 
morphine is being withdrawn, such drugs as paraldehyde, bar- 
bital, or amytal may be used to ease the patient’s distress. 
Ofttimes if there is any physical discomfort, the patient may 
have to have massage, continuous tubs and intravenous ther- 
apy to maintain body chlorides and fliuds, and it may be 
necessary to give sugar to prevent acidosis. If alcohol is the 
drug which is being withdrawn, the patient may go into a state 
of delirium tremens, and this is probably the most severe form 
of withdrawal S3Tnptoms, The same measures have to be used 
more intensively in such a case. However, a seven- to fourteen- 
day period is usually sufficient to take care of the physical 
side of the picture and the patient can then be treated from a 
psychotherapeutic standpoint, which will be discussed later on. 

The main thing during the withdrawal period is to make 
sure that the patient is properly controlled so that he can get 
no drug of his own initiative. It therefore becomes apparent 
that the best place to treat a patient is in an institution where 
he can be properly supervised and controlled. Such an insti- 
tution is the United States Narcotic Farm at Lexington, Ken- 
tucky. Many of our states also have Inebriate Acts which 
cover the use of alcohol and drugs and allow such patients to 
be committed to mental hospitals for treatment. 

Once the patient has been removed from the drug, he is no 
longer an acute medical problem but then becomes a psycho- 
logical study. In the past there has been a great deal of 
emphasis on withdrawal of the drug with very little emphasis 
on the future of such a patient. It is a well known fact, and 
a most discouraging one among physicians, that most alco- 
holics and most drug addicts seem to relapse into their old 
habits after what seems to be an adequate “cure.” This, of 
course, is not due to the fact that the patient has physic^ 
symptoms after that period, but to the fact that he is again 
faced with the same problems in life in which the drug pre- 
viously was able to help him. 
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As 'was said before, many of these patients are psycho- 
pathic inferiors, Trhich tends to make the problem harder; but 
each patient should have a thorough psychiatric and psj'cho- 
logical study in an attempt to evaluate his ability to cope with 
life’s situations and a further attempt should be made to guide 
him into some field of endeavor where life wall not be so 
complex. 

It will be noted that the addict often comes to the doctor 
and wants a magic cure; he wants something to be done for 
him in the way of specific treatment and specific medicine so 
that he will not have to do anjdhing e.vcept receive the treat- 
ment given. Unfortunately there is no such cure and, because 
of this, many an addict has in his own mind a hopeless attitude 
toward recover^', or rather, we might say, he rationalizes in 
this way and excuses himself for not really -wanting to get well. 

Much has been written and said concerning the psycho- 
therapy of drug addicts. This field has been touched on by 
phj'sicians and ministers, by la}Tnen who themselves have 
recovered or think they have some particular asset along this 
line, as well as by many kinds of quacks and charlatans. It 
may be said again that there is no magic cure and for that 
reason, probabty, we have all these various individuals and 
types of treatments attempting to get people away from this 
demoralizing habit. 

It would seem that the desirable thing is to have the pa- 
tient assume a sense of responsibility and find some worthwhile 
work in life in an attempt to carry on. Something has also 
been written about the religious aspect of this subject. If a 
certain person, for example, has had e.xperience with drugs and 
is converted and has determined that he should not touch the 
drug, and has really made up his mind to get well, he -will have 
a better chance for a permanent result. Evangelists like 
Moody and Sunday xmdoubtedly gave many’^ alcoholics the 
spark which cured them of the habit. The real answer seems 
to be that if a man can develop in himself or help to develop 
the attitude where he really desires to get rid of the drug habit 
and wants to face life as a normal individual, there is a great 
opportunity ahead. “ 

There are certain helpful measures in enabling a person to 
develop the right mental attitude toward alcohol and the drug 
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habit, and we should not lose sight of the value of work, play 
and exercise. Many of these patients learn for the first time 
how to work with their hands, how to exercise and enjoy it, 
and how to have a worthwhile hobby, if they are properly 
guided during a period of sanitarium care. Many feel that an 
extra feeding given in the morning is of value — at the time 
when the blood sugar is a little low — as well as a cup of tea 
and some toast late in the afternoon at what would otherwise 
be the “juniper hour.” 

It is well known that severe shock, either physical or 
mental, may at times so react upon a person that he will lose 
his habit. The death of a loved one, the loss of money, the 
commitment to a mental hospital by his family whom he did 
not t hink would do such a thing, are examples of the sort of 
thing which may turn him completely in regard to his attitude 
toward drugs. Women are probably more easily affected than 
men by shock. 

If a patient has been given opportunity after opportunity 
to improve his condition and stop his habit and has not done 
so, then it is our feeling that he should be committed, imder 
the laws of the state in which he hVes, to a mental hospital 
and given the full period allowable under the law. On the 
other hand, it must be recognixed that there are certain 
disadvantages to this sort of treatment; that even if a person 
is so committed, he may wait until his time is up with the idea 
in mind that “when this prison sentence is over, I will go out 
and drink as soon as I can and to hell with everybody.” We 
should also consider the family's attitude toward having liquor 
in the home when one of its members has had an apparent 
cure from alcohol addiction. It will make life a little easier 
for the patient to keep temptation out of his way as much as 
possible, although he will be exposed to liquor in most of the 
places to which he goes. 


SUMMARY 

In summary we may then say that there are a large number 
of people in all countries of the world who use some drug or 
drugs to the point where they are unable to stop using them 
of their own accord and, if they do stop using them, they in 
turn have physical and mental discomfort. 
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These people are usually psychopathic inferiors. They 
should be hospitalized for immediate irithdrawal and also for 
psychotherapy, and an attempt should be made to re-dircct 
their actirities and their mental trends. They should be care- 
fully followed for a number of years after their discharge from 
the hospital. 
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AiSDOMEX, acute, in children, Jar.., 139 
distended, 100 per cent oxj-gen in, 
July, 986 ... 

Abdominal discomforts, functional, 
Julyy 887 

Abortion, missed, jlTorcA, 389 

streptococcal infections following, 
sulfanilamide in, Scpl., 1231 
therapeutic, in h>’peremesis gruWd- 
anim, March, 422^ 

Abscess in diabetes. iVcr,, 1543 

of aorta, 5c^/., la41 ^ | 

of liver, amoebic. Sept., 1276 ^ i 

of lung, tuberculosis and, differenti- 
ation, St^t., 1383 
of mj-ocardiura, Sept., 1337 
Acetarson in amoebiasis, Sept., 1271 
Addosis following sulfanilamide. Sept., 
1180 

in kidney disease, diet and, March, 
454 


Albumin^lobulin ratio in liver disease, 

JaT;.,2A ^ ^ -ca 

Albuminuria diabeticorum, afey, loO 
Alcohol injections in anal pruritus, 
iVor., 1691 

in pruritus \'uhac, March, 327 
AUmcntar>* req^uirements, iVor,, 1469 
Allcrgj-, Jar..,2M 
cardiac, Jan., 234 
cutaneous, /an., 238 
diagnostic procedures in, and their 
interpretation, Sept., 1245 
d\*smcnorThca and, March, 283 
pastro-intestinal, Jan., 239^ 
m asthma, manaeemcnt. AVr„ 1607 


nasal, Jar.., 236 
Alopecia areata, Kar., 1654 
acatridal, iVrr., 16^ 
prematura, i\Vr., 165S 
seborrheic, AV., 1648 
senilis, iV£>r., 1659 


Acromegaly, asthenia of, iVor., 1731 
heart disease and, Sept., 1330 
Actinomj'cosis of face and neck, Jan., 
257 

Addiction, drug, Nor., 1735 
Addison*s disease, asthenia in, AV., 
1730 

h>TX>thjToidism in, treatment, 
Jan., 184 

Adenoma of islets of Langerhans, 
h^merinsulinism and, A'^or., 1481, 
1491 

of small intestine, March, 505 
Adenopathy, tuberculous, in children, 
May, 652 

Adhesions, intestinal, constipation due 
to, No?., 1670 

Adiposis dolorosa, Nov., 1458 
Adiposogenital dj^ophy, A^or., 1456 
asthenia of, A^ot?., 1731 
Adolescent mastitis, Jtdy, 1073 
Adrenal cortex h>TX)f unction, hypo- 
thjToidism nith, treatment, Jan., 
154 

syndromes, asthenia in, A^or., 1730 
Adsorbents, neutralizing caoadtw 
/an., 261, 264 

requirements and, Nov., 

Agi^ulocitosis following sulfanliam- 
ide, Sept., 1144, 1181 


s^'philitic, Nov., 1659 
universalis, Nov., 1656 
Altitudes, high, anoxemiaqf, /idy, 9S1 
Amenorrhea in grondng girl, Jan., 212 
-Amniotin in gonococcal Araginitis in 
children. March, 336; Afay. 667 
Amoebiasis, complications, Sept., 1276 
treatment, Sep!., 1269 
t Amoebic abscess of liver. Sept., 1276 
I dv'senterj^ March, 520, 521 
treatment, Sept., 1272 
enteritis, treatment, Sept., 1271 
Araj'atonia congenita, ATay, 826 
Amylase test in gallbladder disease. 
Jan., 25^ 

Amyloidosis, heart disease and. Sett., 
1329 ^ ^ ^ 

Anaerobic infection, 100 per cent 
ox^'gen in, July, 9W 
Anal cr^-ptitis, office treatment, Nov., 
1693 

fissure, office treatment, Nov., 1687 
pruritus, office treatment, Aor.. 
1689 

Analgesia in labor, fetal asphjTda due 
to, /idy, 1064 

Anemia allowing sulfanilamide, Sept., 

heart disease and, Sebt,, 1327 
m children, ultranolet therapv 
Afoy, 710 
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Anemia in twin pregnancy, March^ 437 
of newborn, May\ 581 
Aneur>'sm, aortic, acute, chest pain in 
Sept., 1312 

dissecting, Sept., 1340 
mycotic, Sepi., 1341 
rheumatic, Sept., 1342 
artenovenous, bradycardiac 
tion, Jan., 104 
heart failure in, Sept., 1326 
Angina pectoris. Sept., 1309 

in diabetes, Nov., 1566, 1573 
tests for, March, 485 
Anginal type of pain with inhalation 
of tobacco smoke, July, 1037 
Angulations, colonic, constipation due 
to, Nov., 1670 

Animal epidermal substances, asthma 
and, Nov., 1609, 1610 
Anorexia, functional, July, 901 
nerv^osa, March, 541 
relation of functional anorexia 
and functional vomiting to, 
J^y, 901 

Anoxemia neonatorum, July, 1061 
of high altitudes, July, 981 
Antacids, common, neutralizing capac- 
ity, Jan., 259 

Aorta, not well recognized diseases of, 
Sept., 1323, 1340 

Aortic regurgitation, chest pain in, 
Sept., 1311 

Aortitis, ^mmatous, Sept., 1341 
Appendicitis, acute, in children, dif- 
ferential diagnosis, Jan., 139, 146 
pseudo-, July, 889 
Arrhj^hmias, Sept., 1300 
Arteriosclerosis, diabetic, Nov., 1563, 
1572 

in childhood, Nov., 1528 
Arteriovenous aneurysm, hradycardic 
reaction, Jan., 104 
heart failure in, Sept., 1326 
Arthritis, chronic, heat applications in, 
Jan., 133, 134 

colonic irrigations in, May, 787 
gonorrheal, sulfanilamide in, Sept., 
11S5 

Artificial fever therapy in sj^hilis, 
July, 1112 

respiration in newboni, July, 1067 
Aschheim-Zondek test in miss^ abor- 
tion, March, 395, 396 
Asphyxia in labor, July, 1064 

in utero before onset of labor, July, 
1063 

neonatorum, Juh\ 1061 
treatment, July, 1066 

Astheniar 1723 

constant, Nov., 1723, 1724 
endocrine, Nov., 1730 


Asthenia, muscular, Nov., 1724 
neurocircuktory, Nov , 1 733 
chest pain in, Sept., 13U 
psychogenic, Nov., 1732 
transitory, Nov., 1723, 1724 
A^hma, Jan., 233, 235; Nov., 1605 
associated \vith bronchostenosis, 
July, 961 

bronchial, sinus disease and. May, 
685 

cardiac, Jan., 235 
d^ensitization in, AW, 1611 
diapTiosis, Nov., 1606 
helium and oxygen in, July, 1000 
treatment, Nov., 1607 
allergic factors, Nov., 1607 
climatic, AW, 1632 
individual application, Nov., 1630 
of attack, Nov., 1617 
of complications, Nov., 1613 
of status asthmaticus, Nov., 1626 
^niptomatic, Nov., 1622 
Ataxia, Friedreich's, May, 826 
heart disease and, Sept., 1340 
locomotor, May, 823, 8M 
Atelectasis of lung, postoperative, 100 
per cent oxygen in, July, 994 
Atnlete’s foot, Sept., 1279 
Atonia, uterine, July, 1049 
Atrophy, optic, Nov., 1700 ^ 

Atropine in hypertonidty in infanejs 
May, 608 

Auricular fibrillation and flutter, Sept., 
1302 

bradycardia in, Jan., 103 
Autohemotherapy in pruritus, Nov., 
1641 

Auto-intoxication of intestinal origin, 
colonic irrigations in, value. May, 
781 

Avitaminosis, heart disease and, Sept., 
1327 


Bacillary dysentery, March, 522 
in newborn differentiated from 
Salmonella infection, May, 
603 

Bacillus acidophilus in constipation, 
Nov., 1679 

Bacteremia in hemolytic streptococcal 
infections, Sept., 1153 
Bainbridge's law, Jan., 104 
Baldness. See Alopecia. 

Barbiturates in hypertension, July, 
1026 

in labor, July, 1055 
Basal metabolism, low, without ntyve- 
edema, treatment, Jan., 1^ _ 

Basophilism, pituitary, AW, 14-57 
Bath, pruritus foUovnng, Nov., 1637 
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BchaNnor disord^ in children. |»r- 
ents* responsibility in, 

Belching in gallbladder disease, Jan., 

Besuedrine sulfate, action ot, on 
uterus, AfarcA, 2S5^2SS 
in dj’smenorrhea, March, 2S4 
Beriberi, circubton* manifestations, 
dbgnosis, treatmwt, and 
prevention, ATav, 771 
in Orient, May, 759 
in Western World, Afc\\ 764 
heart disease and, SepL, 1327 
Bile flow, stimubting, Jan., 57 
Biibrj' c^culi. See Cholelithwsis, 
colic due to calculi, Jan., 78 

to spasm of sphincter of Oddi, 
Jan., 81 

postoperative, Jon., 82 
treatment, Jan., 75 
dyskinesia, Jan., 64, 81 
tract stasis, Jan,, 63, 81 
Bih’rubin test of liver function, inter' 
pretation, Jan,, 21 

Biphasic reaction of %*3n den Bergh 
interpretation, Jan., 22 
Bbdder, elusive (Hunner) ulcer, treat- 
ment, March, 374 

inflammation, in female, March, 357 
neck obstructions, dbgnosis and 
treatment, Jan,, 155 
tuberculosis of, March, 372 
Blastomiicosis of face and neck, Jan., 
255 

B.L.B. inhalation apparatus, Julv, 
982, 999 

Bleeding, menopausal, March, 295 
Blood pressure, effect of inhabtion of 
tobacco smoke on, JuJy, 1033 
ptosb t^t of Cnampton, March, 477 
studies in bbdder neck obstruction, 
Jan., 158, 159 

Boeck*s sarcoid, Jan., 249, 251; Sept. 
1383 

heart disease and. Sept., 1335 
Bowel antigen reaction, March, 519 
Bradycardbc reactioh, Jan., 104 
Bradycardias, Jon., 93 
Bright’s disease. See Nephritis, 
Broadbent’s sign, SepL, 1297 
Bromsulfalein test of IKtt function, 
interpretation. Jan,, 23 
Bronchial asthma, sinus disease and. 
May, 685 

stricture in' asthma. Nor., 1617 
Bronchiectasis in asthma, 1617 
non-stngical treatment, ^pt,, 1345 
Bronchitis in asthma, treatment, 
Nav.,l6H^ 

short \s’ave dbtherray in, Jan., 134 
Bronchoscopy in asthma, Nov., 1615 


Bronchostenosis complicating asthma, 
Mv,96l ^ ^ ^ 

Brucellosis, suffambmidc in, bepl., 

I. 

Bursitis, short n-ave diathermy m, 
Jan., 130 


Caotexia, pituitar\% Nov,, 1731 
Caffeine, heart disorders from, Sept., 
1332 

Calciferol, APoy, 691 ^ 

Caldum deficient*, pruritus \mK’ac in, 
Afarr^, 315 

gluconate for determining circub' 
tion, March, 482 

Calculi, bilbr>'. Sec Cholelilkiasis. 
urinar>% diet and, Aforrh, 458 
renal, diet in, Jan., 119 
Cahatics, Nov., 1648 
Carbarsone in amocbiasis, Sept., 1270 
^rbobj'dratc content of common 
fruits and vegetables, Nov,, 1512 
Carbon monoxide, heart disorders 
from, Sept., 1332 
Carbuncles in dbbetes. No?., 1543 
Carcinoma of duodenum, July, 881 
of lung, chest pain in, Sept., 1314 
tuberculosis and, differentiation, 
Sept., 1380 
of skin, Jan.y 245 
of small intestine, .March, 502 
of stomach, July, 871 
of uterus, menopausal bleeding and, 
March, 303 
Carcinoma-like condi4oma acuminata 
of penis, 3fuy, 789 
Cardwc asthma, Jan,, 235 
Cardionephritis, pellagra syndrome in. 
May, 727 

Cardiorespiratoty test of Dnaght- 
Frost, March, 478 
Cardiospasm, Sept., 1314 
Cardioi-ascular complications of di- 
abetes melHtus, Nov., 1561 
disease, pulmonaiy expressions of. 
Sept., 1382 

manifestations of \*itamin defldenejs 
Afny, 759 

fi>'phiUs, chest pain in. Sept,, 1311 
Carditis, serum, Sept., 1336 
vrith chorea minor, fever theraov in 
May, 712 ' 

Caries, dental, in dbbetes in children, 
Nov., 1528 

Carotid sinus, heart disorders and 
Sept., 1339 
sjmdrome, Jan., 235 
^taract, jm*enile, dbbetic, Ncfv 1 528 
urethral, indx.*elUng, m 
bbdder neck obstruction, Jan., 161 
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Cauda ec^^uina lesions, spastic para- 
plegias jn, May^ 821, 834 
Cauterization in childbirth cervicitis, 
MarcA, 381 

Cellulitis in diabetes, 1543 
Cephalin, May^ 735 
Cerebral causes of cardiac disturb- 
ances, Sep/,, 1339 

compression in infant at birth, JitJy, 
1066 

Cervicitis due to childbirth injuries, 
Marc/:, 380 

gonorrhea], March, 383 
office treatment, March, 379 
Trichomonas, March, 386 
Cervix uteri, dilatation oL in dys- 
menorrhea, March, 289 
erosions of, March, 385 
lacerations of, March, 380 
lesions, leukorrhea due to, Jan,, 
200, 201 

leukoplakia of, March, 385 
Chest pain, differential diagnosis, 
Sep/., 1307 

Child, emotionally disturbed, May, 
715 

Childbirth cervicitis, March, 380 
Children, diseases of, symposium on. 
May, 569 

Chinioron in amoeblasis, Sep/., 1269 
Chloroform, heart disorder from, 
Sep/., 1331 

Cholecystitis, Jan., 3, 19, 27, 51, 52. 
See also Gallbladder disease. 
pseudo-, Jidy, 894 
Cholecystography, Jan., 27 
Cholelithiasis, Jan., 3, IP, 27, 53. See 
also Gallbladder disease, 
coronary throrabosisassodated with, 
Jan., 33 

Cholesterol, irradiated, 3/uy, 691 
level in gallbladder disease, Jan., 24 
physiology, May, 736 
Chorea minor, fever therapy. May, 712 
Cicatricial alopeda, Nov., 1660 
Circulation, slowed, 100 per cent 
oxygen in, Jidy, 986 
time, March, 481 

Circulatory efficiency, determination, 
clinical methods, March, 475 
failure, acute, treatment, March, 

463 , . . c 

manifestations of vitamm defi- 
ciency, diagnosis, treatment and 
prevention, May, 759 
Cirrhosis, fat, May, 753, 755 
hepatic, cardiovascular disturbances 
and, Sept., 1328 

Climate and diabetes, July, 10^ 

Climatic treatment of asthma, Nov., 
1632 


Clutton*s joints, Nov., 1592 
Cod liver oil, May, 689 
Cold applications in pediatric condi- 
tions, May, 706 

Colds in children, ultraviolet therapy, 
May, 709 

Colic, biliary, treatment, Jan., 75 
navel, recurring, Jan., 152 
Colitis, March. 513 
mucous, July, 887 
colonic irrigations in, May, 787 
ulcerative, indeterminate, March, 
522 

with virus of lymphogranuloma 
venereum, March, 519, 520 
Colloids, inorganic, neutralizing ca- 
padty, Jan., 261 

Colon, conditions of, causing consti- 
pation, Nov., 1669 
irritable, March, 514 
sensitive, 887 
Colonic irrigations in auto-intoxica- 
tion of intestinal oridn, May, 781 
Coma, diabetic, Nov., 1552 
in childhood, Nov., 1524 
Concussion of heart, Sep/., 1332 
Condyloma acuminata of penis, car- 
dnoma-Iike, May, 789 
Congenital syphilis, diagnosis and 
treatment, Nov., 1575 
Congestive heart failure, March, 464 
in beriberi, May, 761 
Constipation, Nov., 1665 
atonic, Nov., 1668 
causes, Nov., 1666 
diagnosis, Nov., 1674 
obstructive, Nov., 1669 
spastic, Nov., 1668 
symptoms, Nov., 1673 
treatment, Nov., 1676 
Constitutional reactions in hay fever 
therapy, Sept., 1255 ^ 

Convalescent serum in conjunction 
with sulfanilamide therapyi 
May, 703 

measles. Stt Measles. 
mumps, in prophylaxis and treat- 
ment. May, 630 
scarlet fever. See Scarlel fever . 
source and preparation, May, 6x3 
Conversion hysteria, May, 834 
Coronary artery disease in diabetes, 
Nov., 1565, 1572 

disease, bradycardia in, Jan., 103 
cholelithiasis with, Jan., 33 
Coronary disease in diabetes mellitus, 
Nov., 1569, 1573 

Contraction ring in twin labor, March, 

Corbus-Feiry broth filtrate, March, 

349 



INDEX TO VOLUME 23 


1751 


Coronary' arter>" disease, chest pain I Diabetes mellitus, diet in childhood, 


in, Sepi.t 1309 

Cough in heart disease, Sept., 1293 
Crarapton's blood ptosis test, March^ j 
477 

Cretinism, treatment, Jan., 17S 
Cr^TJtitis, anal, office treatment, Nc?.^ | 
1693 

Curettage, diagnostic, in menopausal | 
bleeding, March, 303 
Cushing’s syndrome, Nov,, 1457 
Cj’anosis following sulfanilamide, I 
Se^., 1146, 1179 
Cj'stitis associated with structural de- ] 
formities, sulfanilamide in, Sept,, 
1228 

in female, March, 357 
C>"rto 5 copy in bladder neck obstruc- 
tion, Jon., 157 

C\*stotoray for bladder neck obstruc-] 
tion, Jan,, 166 


Dagekan, July, 930 
Dandruff, Nov., 1647 
DebiHt>' in children, ultra\nolet ther- 
ap>% May, 709 

De^olin for determining circulation 
time, March, 482 

Decks* treatment of amoebiasis, Sept,^ 
1275 


Nav„ 1520 
in infection?, Ncfv., 1539 
fat and thin patients, differences 
in treatment, Nov,, 1499 
heredity in, July, 1094 
in childhood and adolescence, 
Ncv., 1515 

complications. Nor,, 1523 
treatment, iVor., 1519 
inadequate insular rescrv'c in, 
July, lOSO 

insulin in, directions for using, 

July, noi 

for thin patient, NcfV,, 1506 
m ^ildhood, No?,, 1522 
in infections, No?,, 1536 
pathogenesis, July, 1079 
prevention, Ji//y,*1096 
primar>' cause, July, 1080 
protaminc-zinc insulin in, sug- 
gestions for using, July, 1099 
pro\’ocations to, July, 10^ 
pruritus in, Nov., 1638 
pulmonaiy" tubeixulosis in. No?., 
1542 


Tveather as factor, July, 1088 
xanthoma secondary' to, May, 754 
Diabetic coma, No?,, 1552 
in children, Nov., 1524 

1 , ^gangrene, iVor., 1544 

““S' Diarrhea, epidemic, of newborn, dif- 

ferentiat^ from Salmondla in- 


Nov., 1528 

Dercum’s disease, Nov., 1458 
Dermatitis of \Tilva, Mar^, 311, 312 | 
seborrheic, of scalp, Nov., 1647 
Dermatomycosis fa\'osa, Nov,, 1652 
Derma tophjldd, Sept,, 1281 
Dermatophj'tosis, Se^,, 1279, 1281 
Dermatoses, pruritus in, Nov., 1636 
Desensitization in asthma, Nov., 1611 1 
Diabetes mellitus, July, 1079 

acute infections in, management, I 
Nov., 1534 ' 

angM pectoris in, Nov,, 1566, 

arteriosclerosis in, No?,, 1563, 
1572 

complications, acute, manage- 
ment, Nov,, 1533 
cardiovascular, Nov,, 1561 
in childhood, iVor,, 1523 
surgical, Nov., 1543 
coronaiy disease in, Nov,, 1565 
1569, 1572, 1573 * 

diet in, for obese patient, Nov . 
1500, 1510 ’ 

for thin patient, Nov,, 1506 
1510 


fection, May, 601 
in adult, March, 513 
Salmonella infection, in newborn, 
juay, 591 * 

Afar, 

in gonococcal salpinritis, AW, 347 
short TO%-e, /on., 121, 12S 

U>et and physical state of 240 young 
male adults compared to diets 
and stature of their parents at 
same age, May, 725 
lor infants, Afoy, 569 
m amoebic dj-senten-, SeM 1277 
m anorexia nervosa ,'Alarrf’ 550 
m^ngestit-e heart failure,’ 

in TOn^pation, i\V., 1667 1677 

m dmbetes inellitus’for o’bese „ 
ti^t, Aar., 1500, IsiT' ^ 
1505 , 

in cMdhood, Mm., 1520 
w mWons, Km., 1539 



1752 


INDEX TO VOLUME 23 


Diet in functional hyperinsulinism, 
Nov,, 1494 

in gallbladder disease, Jan,, 56 
in obesity, Nov., 1459 
in renal disease, Jan., 107, 119 
March, 449; Nov., 1709, 1712 
1713 

low purine, in gout, Nov., 1446 
urinary calculi and, March, 458 
Digitalis, heart disorder from, Sept. 
1331 ^ 

in congestive heart failure, March. 
465 ^ 

in peripheral circulatory failure, 
March, 472 

Dilatation of cervix in dysmenorrhea, 
March, 2B9 

Dislocations, short wave diathermy in, 
Jan., 129 

Diuretics in congestive heart failure, 
March, 469 

Diverticula of colon, constipation due 
to, Nov., 1672 

of small intestine. March, 507 
Diverticulitis of colon, colonic irriga- 
tions in, May, 788 
Diverticulum, Meckel's, Jan., 151 
Douche, vaginal, in gonococcal sal- 
pingitis, March, 346 
Drisdol, May, 694 
Drug addiction, Nov., 173S 
habit, and constipation, Nov., 1668 
Drugs, pruritus vulvae due to, March, 
311 

Duodenum, hemorrhage from, man- 
agement, July, 86 1 
tuberculosis of, July, 887 
tumors of, July, 881 
ulcer of, Jnly, 913 
treatment, July, 918 i 

Dust allergy and asthma, Nov., 1610, 
1611 

Dwarfism, pseudo-, from diabetes in 
childhood, Nov., 1526 
Dwight-Frost cardiorespiratory test, 
March, 478 

Dysentery, amoebic, March, 520, 521 
treatment, Sept., 1272 
badllary, March, 522 . 

in newborn, differentiated from 
Salmonella infection, May, 603 
chronic, treatment, Sept., 1275 
in adult, March, 513 
Dyskinesia, biliary, Jan., ^, cl 
Dysmenoirhea, March, 273 
in groisfing girl, Jan., 2lo 
Dyspepsia, selecbve, m gallbladder 
disease, Jan., 14 , i « 

Dyspnea, expiratory, in tuberculosis 
in children, May, , 
in heart disease, Sept., 1293 


Dystrophia 

1456 


adiposogenitalis, Nov., 


Eclampsia, heart disease and, Sept.t 
1333 

treatment, March, 405 
Eczema seborrhoicum, Nov., 1647 
Edema in heart disease. Sept., 1295 
in kidney disease, water and salt 
intake and, March, 453 
pulmonary, treatment, July, 959, 
995 

Electrical reactions in flaccid para- 
pleras, May, 816 
stimulation of muscles in pediatrics, 
May, 708 

therapy in constipation, Nov., 1678 
El^rocardiography, July, 1017 
indications for. Sept., 1305 
Electrotherapy in flaccid paralysis, 
May, 832 

Elliott treatment in gonococcal sal- 
pingitis, March, 347 
Elusive ulcer, treatment, March, 374 
Embolism, pulmonary, postoperative, 
100 per cent oxy^^ in, July, 993 
Emetine in amoemc dysentery, Sept., 
1272 

Emotionally disturbed child, pediatri- 
cian and, May, 715 
Empyema, pneumococcic, treatment, 
Sept., 1215 

pulmonary, in asthma, Nov., 1617 
thorads, analytical study of 500 
cases, Sept., 1355 
Encephalitis, chronic epidemic, men- 
strual disturbances w^th, Jan., 219 
Encephalography, headache following, 
100 per cent oxygen for, July, 987 
Endamoeba histolytica, March, 520 
Endocarditis, gonococcal, sulfanilam- 
ide in, Sept., 1185 
pneumococcic, treatment, Sept., 
1219 

Endocrine diseases, increased metab- 
olism in, Nav.f 1477 
malnutrition due to, Nov., 1478 
disorders, asthenia in, Nov., 1730 
factors in dysmenorrhea, March, 277 
in pruritus vulvae, March, 317 
obesity, Nov., 1453 
Endometriosis, dysmenorrhea due to, 
March, 275 

Endothelioma capitis, Nov., 1645 
Enema habit, and constipation, Nov., 
1668 

Enteritis, March, 514 
amoebic, treatment, StpU, 1271 
Environment, food requirements and, 
Nov., 1470 
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EpSepsiN StpU 1394 _ 

Epinephrine^ heart disorder from, 
5e^>h, 1331 

in asph\Tda neonatorum, Juh\ \0t9 
Epithelioma, basal cell, /an., 245 
squamous cell, /an., 247 
Ergosterol, irradiated, Aro;y', 691 
Eri^ot in labor, /u/y, 1053 


Fever following sulfanHamidc, 5r/»h, 
1138, 1180 

increas^ metabolism in, 2^ or., 1476 
therapy in chorea minor, . 3 fcy, 712 
in 5 :onococcal salpingitis, itdfch^ 
348 

in sN'philis, e\'aluation of, July, 

im 


Erlotamine, heart disorder from, Fc%xrs, long-standing, tuberculosis 


1332 

Erosions, cerAacal, ^fanrft, 3S5 
Erysipelas, ultraWolet therapy, 3/oy, 
tlO 

Enthema nodosum. May, 650 
Er>'throblastemia, ATov, 581 
Enthroblastosis foetalis, ATny, 58 1 


and, differentiation, 5ffh, 1379 
Fibrinogen in blood in Uver disease, 
Jatj., 24 

Fiedler’s m>t>cardiris, Sept., 1538 
Fish liver oils, Moy, 6S9 
Fissure, anal, office treatment, iVov., 
1687 


Erjthrogenic antitoxin in puerpcml I Flaccid paraplegias, Afcy, 811 


and ^tabortive streptococcal in-j 
fections, Sept., 1238 


Esophageal disease, chest pain from, ] Fbtulencc, Juh, 891 


differential diagnosis and treat- 
ment, ^fay, 8 ll, 826, S34 


Sep!., 1314 

Essential h^'pertension, /nfy, 1021 
Estradiol b^zoate in pruritus x'uh’ae, 
March, 325 
Estrogen, and dx'smenorrhea, March, 
2'79 

therapy in gonococcal \*aginitis of 
children, Afarch, 336 
in’ pruritus \TJh*ae, March, 324 
test of circulator)’ effidency, Afarrii, 
476 

Exercises in constipation, *Vor., 1677 
in diabetes in childhood, JW., 1523 
in flaccid paralysis, May, 831 
in obesity, P\av., 1463 


FoUidis of scalp, iVnr., 1646 
Food absorption, AV., 1474 

factors ad\’crselv afTecting, Kpt., 
1474 

allerp’ and asthma, iVnr., 1608 
intake, jVrr., 1471 
factors adversely aff’ccting, iYor., 
1473 

requirements, iW.. 1469 
utilization, 1476 
impaired, AV., 1478 
in colon, constipation due to. 
iVnr., 1671 
ForeiOT bodies in lung, tuberculosis 
and, differentiation. Sept., 1381 


ina^^ metabolism after. AV.. Foreign protein the^py in asthma 

14/0 ’ 


therapeutic, in pediatrics, A/ay, 707 
Expiratof)’ dN^spnea in tub^culosis in 
children, Afay, 651 
Extras^'stoles, Sepf., 1294, 1300 
Eye tests in aller^*. Sept., 1248 


A>., 1623 

in gonococcal salpingitis, Afcrc Ji. 
349 

in pruritus. Aw., 1641 
Fractuns, short wave diathermy in, 
Jan., 132 


Fragilii^- test in Uver d«case, Jan.. 
Frri test, Jan., 228; .Varch, 519 

Face, chronic destructive lesions, 39?* '^'^sed abortion, 

diaraosis and treatment, Jan., 245 Friedreiti’s atmtia, iUav S 2 <; 

FrOhlich s^Tidrome, A^rr., 14S6 


disease and, Sepf., 1330 
Fat drrhosis, A/ay, 753, 755 
diabetic patient, treatment. A 7 n.. 
1499 

Favus, A^o?., 1652 
Fecal impaction, AV., 1672 
Feeding of infants, May, 569 
Feet, Microsporon lanosum infection. 
5cpt., 1285 

Alonuia infection, Sept., 1286 
Fetal distress m obstetric practice. 
Jtdy, 1061 ’ 


anorexia, July, 901 

'*'52’." »f "O'-oo. 
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Functional vomiting, relation to ano' Gonadal obesity^ Nov.^ 1455 
rexia n^osa, July^ 90i Gonococcal endocarditis, sulfanilamide 

Fungous infection of bladder, March, * " 

376 

of skin, diagnosis and treatment. 

Sept., 1279 


GaLuACTOse test of liver function, 
interpretation, Jan,, 23 
Gallbladder, atonic, Jan,, 64 
disease, biliary colic in, treatment, 
Jan., 75 

bowel spasm and, relationship, 
Jan,, 64, 81 

choIec>^ographic diagnosis, Jan,, 
27 

clinical signs and symptoms, Jan,, 
3 

coronary thrombosis associated 
with, Jan,, 33 
differential diagnosis, Jan,, 3, 12 
jaundice in, Jan., 17 
tests for, Jan,, 20 
treatment, Jan,, S3 
laboratory examination in, Jan,, 

, 

liver damage with, tests for, 
Jan., 17 

functional tests, Jan,, 20 
medical management, Jan,, S3 


in, Sept., 1185 

infections, sulfanilamide in, March, 
366;Sept., 1173, 1184; /n/y, 933 
sulfanilyl sulfanil^ide in. Sept,, 
1189 

sulfapj^'dine in, Sept,, 1189 
menin^tis, sulfanilamide in, Sept,, 

strains, sulfanflamide-resistant, 
Sept., 118$ 

Gonorrheal arthritis, sulfanilamide in. 
Sept., 1185 
cervicitis, March, 383 
ophthalmia, sulfanilamide in, Sept., 
1184 

proctitis, Jan,, 205 

sa^^gitis, acute, treatment, March, 

tenos>Tiovitis, short wave diathermy 
in, Jan,, 132 
vaginitis, Jan., 191, 195 
of infants and children, March, 
335; May, 661 
sulfanilamide in, Sept., 1184 
Gout, diagnosis and treatment, Nov., 
1437 

lipoid, May, 750 
pretophaceous, Nov., 1437 
tophaceous, Nov., 1437 


indications and contraindi- 1 Gouty tenosynovitis, short wave di- 


cations, Jan., 43 
symposium on, Jan,, 1 
pruritus m, Nov., 1638 
xanthoma secondary to, May, 755 
nonvisualization of, significance, 
Jan., 52 

strawberry, May, 753 
xanthomatosis of, May, 753 
Gangrene, diabetic, Nov., 1544 
Gastritis, chronic, July, 847 
'treatment, Ju/y, 855 
Gastro-intestinal allergy, Jan,, 239 


atbermy in, Jan., 132 
Graham-Cole test, Jan,, 27 
Grand mal attacks, Sept,, 1395 
Granulomatosis, lipoid, May, 744 
Growth, effect of diet on, May, 725 
Guinea-pig infection test in Rocky 
Mountain spotted fever, March, 534 
Gumma of face and neck, Jan,, 252 
Gummatous aortitis, Sept., 1341 
GynecoIog3% symposium on, March, 
273 


disease, chest pain from, Sept., 1314 ^ xr 

tract, upper, hemorrhages of, man- Hair, falling of, diffuse, Nov., I60I 
agement, July, 861 Halibut liver oil, May, 690 

Gaucher's disease, M:ay, 740 Hand - SchQlIer - Christian's disease, 

Geographical skull, May, 744, 745 May, 744 , . , ^ ar , 

Glomerulonephritis, heart disease and, Hamapp s treatment of nckets, May, 
Sept., 1333 

treatment, Nov,, 1707 ^ 

Glucose administration in eclampsia, 

March, 409 

in hyperemesis gravidarum, 

March, 419 

Glycogen disease, heart disease and. 

Sept 1329 

Goitrous d3^menorrhea, March, 282 
Golf-hole appearance in tuberculous 
cystitis, March, 372 


,695 . , 

I Hay fever therapy, constitutional re- 
actions, Sept., 1255 
Headache following encephalography, 
100 per cent oxygen for, July, 9S7 
Heart, allergy of, Jan., 234 
block, bradycardia in, Jan., 101 
concussion of, Sept., 1332 
disease, chest pain in, Sept,, 1309 
diagnosis, July, 1007 
in diabetes, Nov,, 1565, 1572 
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Heart disease, not well recognized 

causes of, Se/>J., 13?3 Hut<*insoman teeth, Aor., ISSS, 1559, 

100 t>er cent ox^Tien in, July, 996 1594 ^ ^ ^ 

phlJSl exaim^tion in, Sepl., Hx^dramniosmtmn pregnanej, .VcrcA, 

^ 1^96 *»34 

examinaUon, in general practice, Hj-drops, congenital, Schnddle type. 
Sept 1291 anemia follownng, aicy, oal 

failurei'congestis-e, in beriberi. May, Hydrostatic bag in labor, Jidy, 1055 
750 H\^rotherapy m constipation, iMn*., 

treatment, Afarc/j, 464 i • • i 

shock with, Afar^A, 474 Hypercholesteremia, \nsceral, -Ua>. 

neoplastic infiltration, 133 S ^r t. 

output as measure of circulator)’ Hj’percmesis gra\adarum, Afcrc/i, 41/ 
elfidenc^^ ATorch, 4S0 H>'peremia of optic disc, A or., 169S 

Heat in peine infections in w'Omen, H>T>erinsulinism. A or., 1481 
July, 1CV42 functional, AV,, 1490 

therapy in pediatric conditions, Hjmerprotcineniia, heart disease and, 
JlTcv, 705 1329 , , . , 

treatment of flaccid paralysis, Afoy, H\*pertension, essential, colonic imga- 
828 lions in, AToy, 7S7 

Helium and ox>’pen mixtures, use in corapUcations, treatment, July, 
suTger)’, /idy, 997 ^ 1031 

Hemoglobinuria following sulfanilam- early, ATcre/i, 487 
ide, SePL, 1143 etiolog)’, Jul\\ 1021 

Hemoliiac jaundice, /on., IS, 19 treatment, /idy, 1021 

Hemorrhage, menopausal, A/orcA, 295 drugs and biological prepara- 

of upper gastiXKintestinal tract, tions, July, 1026 

management, Jidy^ 861 general and diet, Jidy, 1024 

postpartum, in twan labor, March ^ surgical, Jul\\ 1028 

443 ^ in diabetes, A^nr., 1572 

Hemorrhage proctitis, Jon., 207 ^ xanthomatosis secondary’ to, AToy, 

Hemorrhoids, external thrombotic, 756 

Nov.t 16^ H)'perthenn in syphilis, Jtdy, 1112 

injection treatment, A"or., 1686 H^’perthermia in gonococcal salpingi- 
internal, A^oe., 1685 tis, Afarch, 348 

office treatment, Nov., 1683 Hyperthyroidism and diabetes, Jtdv, 

Hepaticjaundice, nonobstructive, Jen., 1086 

19 H>T>ertonic infant, ATcy, 607 

obstructive. Jan., 17 H)*pervntaminosIs, heart disease and, 

toxic or infectious, Jan., IS SepU, 1327 

Hepautis, infectious, chronic hx’po- H\T>^stric plexus, resection of. for 
glycemia m, A^or., 1492, 1495 d)*smenoiThea, March, 290 

to:qc,foIlo^Dg sulfanilamide. Sept., H\*poglyceima, chronic, Nov., 1481 
1139, 1183 treatment, Nov., 1493 


H^jb- in diabetes. July, 1094 ^cSudh^. A^.'-lSM 

m obesity, A^ar., 1450 _ ^ H>’popituitarism, h\’poth\Toidism sec 

HOTia, hiatus, chest pain in, Sept., ondaty’ to, treatmwit, Jar.., 181 
ulZll V . . « H>TX)th>Toidism, Jan.. 175 

^ Hj^terical paralj-ses, May, 825, 834 

Hiatus hernia, chest pain in, Sept., 

Hilrhfifiiuao, 581 
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rnfantile tetany, Afay, 688 
treatment, Afay, 709 
Infants, feeding, Afay, 569 
gonorrheal vaginitis of, March, 335; 
Afay, 661 

hypertonic, Afay, 607 
overfeeding, Afay, 569 
Salmonella infection in, Afay, 593 
urinary infections in, management, 
Afay, 669 

Infection, acute, in diabetes, manage- 
ment, Nov,, 1534 

anaerobic, 100 per cent oxygen in, 
July, 990 ^ 

lower^ resistance to, in diabetes, 
Nov,, 1525 

Influenza, bradycardia in, Jan,, 100 ■ 

heart disease and, Sept., 1336 
Injection treatment of anal fissure, 
Nov., 1688 
pruritus, Nov., 1691 
of hemorrhoids, Nov., 1686 
Insomnia, etiology and treatment, 
March, 553 

Insular reserve, inadequate, in diab- 
etes mellitus, July, 1080 
Insulin in diabetes mellitus, for thin 
patients, Nov., 1506 
in childhood, Nov., 1522 
in infections, Nov., 1536 
protamine zinc, in diabetes, sugges- 
tions for using, July, 1099 
reactions, July, 1105 
requirements, emergency, July, 
1106 

shock treatment of psychoses, Afay, 
797 

unmodified, directions for using, 
July, 1101 

Intellectualizing attitude in parents of 
emotionally disturbed child, Afay, 
716 

Interstitial cystitis, March, 374 
Interviewing patient, Sept., 1409 
Intestinal auto-intoxication, colonic 
irrigations in, value, May, 781 
obstruction in children, Jan., 147 
toxemia, pruritus in, Noy., 1639 
Intestine, small, lesions, diagnosis and 
treatment, March, 499 
Intra-abdominal disease, acute, in 
children, Jan., 139 

Intradermal skin tests in allergy, 
Sept., 1246 ^ 

Intra-ocular optic neuritis, Nov., 
1695 

Intussusception, Jan., 145 
constipation in, Nov., 1671 
Iodides m hypertension, July, 1027 
Irradiated milk. May, 692 
sterols, Afay, 690 


Irrigations,^ colonic, value in auto- 
intoxication of intestinal origin, 
May, 781 ^ 

Irritable colon, March, 514 
Islets of Langerhans, tumors of, hyper- 
insulinism due to, Nov., 1481, 1491 


Jaundice, extrahepatic, obstructive 
Jan., 18 

hemolytic, Jan., 18, 19 
hepatic, nonobstructive, Jan., 19 
obstructive, Jan., 17 
toxic or infectious, Jan., 18 
in gallbladder disease, tests for, 
Jan., 17 

tests for, Jan., 20 
treatment, Jan., 83 
xanthomatosis secondary to, Afcy, 
754 

Joints, Glutton’s, Nov., 1592 


Keratitis, phlyctenular, in tubercu- 
losis in children, May, 649 
Ketosis, diabetic, Nov., 1552 
Kettering hypertherm in gonococcal 
salpin^tis, March, 348 
in syphilis, July, 1112 
Kidney, calculi, diet in, Jan., 119 
diseases of, acute and chronic, treat- 
ment, Nov., 1707 
pruritus in, Nov., 1639 
functional test, in bladder neck ob- 
struction, Jan,, 158 
diseases of, diet in, Jan., 107, 119; 
March, 449 

Kraurosis vulva e, pruritus in, March, 
313 

Labor, asphyxia in utero before, July, 
1063 

of infant in, July, 1064 
in twin pregnancy, March, 437 
complications, March, 442 
uterine inertia at, July, 1049 
Lacerations of cervix, March, 380 
Landry’s paralysis, Afay, 821 
Larynx, xanthomatosis of, Afoy, 752 
L^urence-Moon-Biedf syndrome, A^ov., 
1457 . . 

Laxative habit, and constipation, 
Ncv„ 1668 

Laxatives, Nov., 1680 
Lecithin, Afay, 735 
Leprosy of face, Jan., 258 
Leukopenia folloiving sulfanilamiae, 
Sept., 1144, 1181 

Leukopenic index in allergy, Sept., 
1251 ^ 

Leukoplakia of cervix, March, 385 
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Leukoplakic ATarc^, ol3 

Leukorrhea, Jen,, 189; Mank, 
pruritus of ^'ul^’a due to, March, 313 
Lice in hair, Ncr:,, 1650 
Lichen scrofulosus, May, M9 
Lipids^ phi-riolt^S May, 734 
Lipiodol injections in bronchiectasis, 
StpL, 1349 

Lipoid gout, May, 750 
granulomatosis, May, 744 
nephrosis, May, 756 
Lipoidosis, clinical classification, diL 
ferentiation and treatment, JLTnv, 
733 

Liver, abscess of, amoebic, Sept,, 12 #0 
cirrhosis of, ca^dio^'ascula^ dis 
turbances and, Sept,, 1328 
diseases of, chronic h\*pogli’ccmia 
in, No7., 1492 
pruritus in, Nc^., 163S 
functional tests, Jan,, 20^ 
zmnthomatosis of, May, 752 
Locomotor ataxia, diagnosis, Afev, 
823, 834 

Lumbosacral cord lesions, flaccid para- 
plegias in, May, 82 1, 834 
Lungs, diseases of, chest pain 
Sept,, 1312 

puncture, for pneumococci speci 
men, Jan., 171 

tuberculosb of, diagnostic prob- 
lems, Sept., 1371 
xanthomatosis of, May, 752 
Lupus erj-thematosus disseminata, 
heart disease and. Sept., 1335 
of face and scalp, Jan., 253 
\’ulgaris, Jan,, 248, 250 
L>Tnph glands, enlarged, in tubercu 
losis in childi^, Afev, 652 
L>Tnphadeniti5, mesenteric, acute, 
Jan., 151 

L\*mpbogranuIoma inguinale, treat 
ment, Jan., 227 
pruritus in, Kav,, 1638 
^•enere^m, \4rus of, colitis uTth 
March, 519, 520 


Measles convalescent scrum, in pro- 
phylaxis, Afcy, 614^ 
in treatment, erupti\*c stage, 
stage, May, 621 
pre-emptive stage, .Mav, 619 
source and preparation, May, 
613 

Mechanical measures in pediatrics, 
Afcy, 707 

Meckd*s diverticulum, Jan., 151 
Megacolon, congenital, constipation 
In . 1 


^Ialaxial therapy in sy^philis, e^-alua- ! 

tion of, July, illO 
Malnutrition, iVor., 1465 
Mandelic add in cj'stitis in female 
March, m 

in urmarv' infections in children 
May, 674 

Mantoux tuberculin test, 658 
Marey's law. Jan., 104 
Massage in flaedd paral^-ses, May, 830 
use of, in pediatrics, Afoy, 708 
Mastitis, adolescent, Jtt?y,'l073 
Mastoiditis, pneumocoede, treatment 
Sept,, 1218 


in, iVer., 1672 
Mdni^b sjmdrome, Sept., 1398 
Meningitis, gonococcal, sulfanilamide 
in, Sept., 1184 

pneumocoede, treatment, Sep!., 
1216 

tuberculous, in children, 3/ay, 654 
Meningococcal infections, sulfanilam- 
ide in, July, 934; Sept., 1159 
Menopausal bleeding, cardnoma of 
uterus and, March, 303 
significance and treatment, 
ATarc^. 295 ^ 

Menopause, \*aginitis following, March, 
342 

Menstrual problems of grov\*ing girl, 
Jen., 209 

Menstruation, painful, Afcrr5, 273 
Mentol disturranccs with chronic 
epidemic encephalitis, Jan,, 219 
Mercury* chloride, heart disorder from, 
Sept., 1351 

Mesenteric hTUphadenitis, acute, Jan,. 
151 ’ 

Metabolism, basal, low, without mxTc* 
edema, treatment, Jon., 180 
disease of, E\Tnposium on, Kcr., 
1437 

normal, standards of, Jen., 177 
total, regulation of, Jan., 176 

purines in h^'pertension. July, 

Microsporon lanosura infection of 
feet. Sept., 1285 
of scalp, 1283 
Mimine. Sept., 1393 

tuberculosis in chndren, Afev 
004 ' * 

Mak and mflk products, neutralizing 
^^<^pacity, Jan., 262, 265 ‘ ^ 

Milks, dtamin D, May, 692 
Missed abortion, March, 3S9 
Molar, mulberr>', iVor., 1590 
Momlia mfeaion of feet. Sept 1285 
A'a^nitis, Jan., 191. 192, 197 

.^^gnosis of acute 
^ abdomen. Jan., ISO 

m wigmhis heart failure. March. 


Mother-chad relationships, 3%, 715 
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Mouth-breathing, relation to sinus 'in- 
fection, May^ 

Mucous colitis, July^ 887 

colonic irrigations in, May, 787 
Mulberry molar, Nov,, 1590 
Multiple neuritis, flaccid paraplegias 
of, May, 819, 834 

Mumps convalescent serum in pro- 


NeoprontosiJ, dose and administra- 
tion, Jtdy, 937 
historical notes, Jul^, 928 
Nephritis, acute, intra-abdominal 
symptoms, Jan,, 139 
diet in, Jan., 107, 111, 114; March, 
449, 459, 461 

. » glomerular, treatment, Nov,, 1707 

phylaxis and treatment, May, Nephrosclerosis, treatment, Ncfv,, 1719 

Nephrosis, diet in, Jan,, 115; March, 
source and preparation. May, 449, 460 
613 ^ lipoid, May, 756 

Murmurs, diastolic, Sept,, 1303 low" basal metabolism in, treatment, 

systolic, Sept,, 1302 ^ Jan., 185 

Muscle strains, short wave diathermy Nerve resection for pruritus vulvae, 
in, Jan,, 129 March, 329 

Muscular dystrophy, May, S26; Nov., Nervous pruritus, Nov,, 1640 

1729 ^ system, cenrtal, j^roxysmal dis- 

progressive, heart disorders and, 


Sept., 


Sept., 1340 

Myasthenia gravis, Nov., 1724 
Myatonia congenita, Nov., 1729 
Mycosis fungoides, Sept., 1288 
Mycotic aneurysm of aorta, 

1341 

vaginitis, March, 314, 341 
Myocardial abscess, Sept., 1337 
Myocarditis, Fiedler's, Sept., 1338 
syphilitic, Sept,, 1337 
Myocardium, congenital idiopathic 
hypertrophy, Sept,, 1330 
idiopathic postpartum failure, Sept., 
1334 

Myoma of small intestine, 

505 

Myopathies, Nov., 1724 
Myositis, short wave diathermy in 
Jan., 132 

Myotonia atrophica, Nov., 1729 
congenita, Nov., 1729 
Myxedema, bradycardia in, Jan 
treatment, Jan., 178 
xanthomatosis in. May, 756 


orders, Sept., 1393 
diseases of, chest pain from, Sept., 
1315 

Neufeld reaction for typing pneu- 
mococci, Jan., 167 
Neurasthenia, Nov., 1733 ^ 

Neuritis, multiple, diagnosis, May, 834 
flaccid paraplegias of, May, 
819, 834 

optic, intra-ocular, etiology, diag- 
nosis and treatment, Nov., 1695 
retrobulbar, Nov., 1700 
Neurocirculatory arthenia, Nov., 1733 
chest pain m, Sept,, 1311 
Neuroses, asthenia 01 , Nov., 1732 
March, I Neurosyphilis, nonspedfic therapy# 
July, 1109 

Neutralizing capadty of common 
antacids, Jan.. 259 
Neutropenia follouiog sulfanilamide, 
Sept., 1144 

Newborn, anemia of. May, 581 
feeding of, May, 569 
Salmonella infection of, May, 591, 
599 

Niemann- Pick's disease, May, 737 ^ 
Nitrates in hypertension, Jnly, 102/ 


100 


_ / 

Nasal accessory sinus disease in chil- Nitrites in hyp^ension, Jidy, 1027 
dren, May, 681 Nodular syphilis of face, Jan., 251 

allergy, Jan., 236 Nonspecific therapy of syphilis, evam- 

polyps, treatment, in asthma, Nov., ation of, Jtdy, 1109 

1^3 Nutrition, assessment of state 01 , 

septum, deflected, treatment, in Nov., 1466 


definition, Nov., 1465 
disorders of, heart disease in, Sepi„ 
1327 

factors conditioning, Nov., 1465 


asthma, Nov., 1613 
test in allergy, Sept., 1248 
Navel colic, recurring, Jan., 152 
Neck, chronic destructive lesions, 

Jan., 245 .* t • at 

Necrobiosis Upoidica diabetica, Nov., 

1528 

Negatol in vaginitis, 340 

Neoarephenamine in unnary mfec- \ Obesity, Nov., M9 

in chDdren, May. 67S I and diabetes, July. 1086 


Obese diabetic patient, treatment, 
Nov., 1499 
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Obesity, endogenous, iVor., 1453 
etiology, Nov.^ 1450 
exogenous, No?., 1452 
gonadal, No?., 1453 
heart in, ScpL, 1328 
pituitary, Nov., 1456 
symptonis, Nov., 1459 
tnjToid, Nor., 1453 
treatment, Nov., 1459 
Obstetrics, s^Tnposium on, March, 
273 

Occupation, food requlrenients and, 
Nov., 1470 


Paik, abdominal, functional, Jidy\ 895 
anginal t\T>c, n*ith inhalation of 
tobacco’smokc, July, 1037 
chest, differential diagnosis, Sept,, 
1307 

in gallbladder disease, Jan,t 12 
in heart disease, Sepi„ 1295 
Painful menstruation, Mbrch, 273 
Palpitation in heart disease, Sept., 
1293 

Pancreas, diseases of, h)-pogl)ccraia 
in, iVpT., 1490, 1495 
lesions of, and dbbetes, July, 10S5 


O’Hare’s nephritic diet list, Nov,, Papillitis, Nor., 1698 
1713 ' ’ ' 


Paralvsis, familial periodic, heart 
di^se and, 1330 
flaedd, differential diagnosis and 
treatment, Mcy, 811 
h>*sterical, Mcy\ 825, 834 
infantile, phpical therapy, May, 
711 

Landr)’*5, 3/ay, 821 
Paral}tic ileus, Nov., 1672 
Ophthabnolc^', short wave diathermy 1 Paraplegias, flaedd, May, 811 
in, Jan., I 28 , 135 I diagnostic tables. May, 826, 834 


Oidium albicans infection of \agina, 
March, 314 

Olecranon bursitis, short n^vc di- 
athermy in, Jan., 131 
Ophthalmia complicating gonorrheal 
I'aginitis, May, 665 
gonorrheal, sulfanilamide in, Srpt., 
1184 


Oppenheim*5 disease, Nov., 1729 
Optic atrophy, Nor., 1 700 
disc, hj’pcremia, Nov., 1698 

normal and pathologic, Nov., 169 
nerve, anatomy. Nor., 1696 
neuritis, intra-ocular, etiology, diag 
nosis and treatment, Nov., 1695 
pseudoneuritis, Nov., 1698 


sjTnptoms and diagnosis, May, 
811 

treatment. May, 837 
Parent-child relationships, May, 715 
Par^ts, responsibility of. for b^avior 
disorders m children, Sep!,., 1387 
Paresis, general, malarial therapv, 
/n/y, 1109,1111- 


Orthopedic measures in flaccid and I Parker's drus neutralization test in 


spastic paralj’ses, Afoy, 836 
Onmopnea in heart disease. Sept., 
1293 

Otitis media, pneumococdc. treat- 
ment, Sept., 1218 


Rocky Mountain spotted fe\'er 
March, 534 

Paroxj-smal disorders of central ner- 
vous sj-stem, SepL, 1393 
tachjxardia, Sept., 1294, 1301 


streptocoede, sulfanilamide in, Patch tests in allerg>\ 1249 
1218 1 . * — 


in tuberculosis, May, 659 


hj-pertension, Pediatrician and cmotionallv dis- 
turbed child, Afay. 715 

^'crfe^mg of ^ants. ^oy, 569 Pediatrics, symposium on, May, 569 
OvTdation, beginnrag, m adolescent Pediculosis capitb A’cv 1650 
AU. pain m, Jan.. 153 Pelbgra sj-ndromc in rardioneohritis 

O^a-gen, 100 per cent, indications for 777 cpnnti*, 

use, July, 983 
therapy, July, 977 

BX.B, inhalation apparatus. 

July, 982 

combined with helium, July, 997 
historical notes, July, 977 
in asphjTda neonatorum, July. 

106 1 

in congestive heart failure. March. 

468 136 

"SS?73 »i. =>• 

U . hemorrhagic, July, 861 


May, 777 

Peidc infections in women, July, 1041 
con^-ative treatment, *JuJy, 

fiumcal treatment, July, IO 45 
tuberalous involvement, Jtdy 

1046 ' ' 

inflamimtory disease, gonococcal 
treatment, March, 345 

in. Jan 
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Per^mo^h liver oil, Mayy 690 Pneumonia, oxygen therapy, Jidy. 957 

Penalty tis nodosa, SepLy 1335 postoperative, 100 per cent oxyven 

Pencarditis, acute, chest pain in, in, Julyy 995 

1311_ pulmonary edema in, treatment, 

Pencholecysbtis, Jan.y 64 July, 959, 995 

Peripheral circulatory failure, acute, serum therapy, July, 953; Sept., 
March, 470 1205 » ^ > 

nerve indaxnmations, short wave in infants and children, jlTay, 

diathermy in, Jan., 135 635 

resection for pruritus vulvae, sulfanilamide in, Sepl., 1208 
March, 329 sulfa pyridine in, Jihy, 942, 955; 

PentomUs, mip^tory, Jan., 152 SepL, 1209 

pneumococcic, treatment. Sept., serum therapy wnth, Sept., 1213 

suspected, investigation of, My, 
tuberculous, in children, May, 653 952 

Petit mal attacks, Sept., 1395 type XIV, serum therapy in twins, 

Pharynx, xanthomatosis of, May, 752 May, 635 

Phlyctenular keratitis in tuberculosis Pneumothorax, spontaneous, chest 
in childr^, May, 649 pain in, Sept., 1313 

Phospholipids, physiology, May, 735 Poisons, extrinsic, heart disorders due 
Physical allergy in asthma, Nov., 1612 to, Sept., 1331 
examination, human and social fac- Poliomyelitis, diagnosis. May, 834 
tors, Sept., 1413 flaccid paraplegias of, May, 820, 834 

measures in pediatric conditions, heart disease and, Sept., 1337 


diathermy in, Jan., 135 
resection for pruritus vulvae, 
March, 329 

Peritonitis, mip^atory, Jan., 152 
pneumococcic, treatment. Sept., 
1218 

tuberculous, in children, May, 653 
Petit mal attacks, Sept., 1395 
Pharynx, xanthomatosis of, May, 752 


heart disease and, Sept., 1337 
May, 70S physical therapy, May, 711 

Pirquet tuberculin test, May, 658 Pollen allergy and asthma, Nov., 1608, 
Pituitary basophilism, Nov., 1457 1610 

cachexia, Nov., 1731 Polyneuritis, heart disease and, Sepl., 

disease, heart disease and, Sept., 1339 

1330 Polyps, nasal, treatment, in asthma, 

obesity, Nov., 1456 Nov., 1613 

preparations in labor, July, 1054 Porphyrinuria following sulfanilam' 
syndromes, asthenia in, Nov., 1730 joe, Sept., 1146 
Placenta praevia in twin labor, March, Porrigo favosa, Nov., 1652 

442 Postabortive streptococcal inf^ions, 

premature separation, in tm'n labor, erythrogenic antitoxin in, 

Afarch, 442 Sept., 1238 

Pleura, diseases of, chest pain in, immune transfusions in, Sept., 

Sept.y 1312 1238 

Pleurisy, chest pain in, Sept., 1313 sulfanilamide in, Sept., 1231, 

tuberculous, in children, May, 653 1233, 1236 

Pneumococci, typing of, office technic, Postmenopausal vaginitis, March, 342 
Jan.y 167 Postoperative pulmonao' comph'ca- 

Pneumococcic empyema, treatment, tions, 100 per cent oxygen in, July, 

• Sept., 1215 992 

endocarditis, treatment, Sept., 1219 Postpartum hemorrhage m tmn labor, 
infections, sulfanilamide in, July, AT arch, 443 

934; Sept., 1208 myocardial failure, idiopathic. Sept., 

sulfapyricfine in, Sept., 1209 1334 

mastoieJitis, treatment. Sept., 1219 Postural drainage in bronchiecusis, 
meningitis, treatment, Sept., 1216 Sept., 1348 

otitis media, treatment, Sept., 1218 Potassium thiocyanate m essential 
peritonitis, treatment, Sept., 1218 hypertension, March, 496 
Pneumonia, acute abdomen in, Jan., Preeclampsia, March, 406 

Pregnancy, increased metabolism in, 

chemotherapy, July, 955 Nov., 1476 r * u 

chest pain in, Sept., 1313 Pregnancy, intert^ption of, m 

diagnosis, early, July, 947 emesis gra^darum, MarcA, 422 

hospitalization, July, 950 toxemias of, A 405 

maimgeraent, recent advances, July, twin, clinn^I aspe<^, March, 427 
QAc vomiting of, March, 417 


Porphyrinuria following sulfanUam- 
joe, Sept., 1146 
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Premature beats, Sep!., 1300 
Prenatal sjTjbniSi^ diagnosis and treat- 
ment, iVor., 1575 ^ 

Presacral nerve, resection of, lor 
dj’smenorrhea, ^forch, 290 
Proctitis, Jan., 203 ^ ^ ^ 

complicating gonorrbeal \’ag:injti3, 
Afdy, 666 I 

Progestin deficienc\% and dysmenor- 
rhea, McTch, 279 

Prognosis, human and social factors, 
Sfpt., 14U 

ProgATion B in prunttis vnU-ae, 
Jfarrft, 325 

Prolapised cord in labor, Jn/y, 1065 
in tn-in labor, March,^ 442 
Prontosil, historical notes, JtJy, 928 
soluble, July, 928 

Prostatectomy for bladder neck ob- 
struction, Jen., 164, 165 
Prostatic disorders, short 'nave di- 
athermy in, Jon., 128, 137 
resection, transurethral, in bladder 
neck obstruction, Jan., 162 
Prostatism due to bladder neck ob- 
struction, Jan., 155 
Prostigmin teat in in>'asthenja gra'vis, 
iYor., 1726 ! 

Protamine-zinc insulin in diabetes, 
suggestions for using, JfJy, 1099 
Protein shock therapy in asthma, 
AV., 1623 

in ^nococcal salpingitis, March^ 


Ps>*choses, insulin shock treatment, 
ATay, 797 

Psj-chotherapy in hipcremcsis gravid- 
arum, Starchy 420 
in pruritus, AV., 1642 - 
I Puberty, mastitis of, July, 1073 
I Puerperal streptococcal inf ^jons. er- 
\’throgcnicanuta\in in, Scpi., 
1238 

immune transfusion in, Sep!., 
1238 

. sulfanilamide in, Sepl., 1231, 
1233, 1236 

Puerperium in tnin labor, March, 
444 

Pulmonarv’ artery^ occlusion, chest 
pain in, Sept., 1312 
complications, postoperative, 100 
per cent o.vj'gcn in, July, 992 
edema, treatment, Jjdv, 959, 995 
emphysema in asthma, A'or., 1617 
tuberculosis, dugnostic problems, 
, Sept.ylS1\ 

in diabetes mellitus, AV,, 1542 
Pulse, counting, historical data, Jew.. 
93 _ 

slow, significance and management. 
Jon., 93 

Pupils, ungual, in congenital si^philis, 

Pyelitis in twin prcgnanc\’. March, 
436 

P\'elonephritis in children, AJTcy, 669, 


in pruritus, iVor., 1641 j 

Proteins in diet in kidney disease, 
Afarcfe, 451 

Proteus agglutination in Rock\' Moun- 
tain spotted fe\’er, March, ^3, 534 
Pruritus, iVor., 1635 
aestb*aUs, A'or., 1637 
anal, ofi&ce treatment, Xoz., 16S9 
differential diagnosis, Ncv., 1635 
etiologj", Xov., 1635 
hieraalis, Xov., 1637 
nen'ous, Kov., 1640 
senile, Nac., 1637 
treatment, Xov., 1640 
'iTih'ae, March, 309 

Pseudo-appendidtis, July, SS9 ' 

Pseudocholec\*stitis, July, 894 
Pseudo-dwarfism from" diabetes in 
childhood, Nov., 1526 
Pseudoneuritis, optic, Kov., 1698 
Pseudo-ulcer, July, 892 
Ps^'chic equrv^alents, Sep!., 1395 
influences in pruritus \'ul\*ae, March, 
316 * 

Ps>’chogenic disorders, asthenia of 
Nov., 1732 

Psyxhomotor attacks, Sepi., 1395 
VOI- 25 — 1X1 


sulfanilamide in, Sepl., 1224, 1225 
treatment, Nov., 1717 

in children, 

Nov., 1528 

P>*uria in children, May, 670 


OuLViKE and urea hydrochloride in- 
j^ions in anal fissure. 
Nov., 1688 

in hemorrhoids, A’cr., 16S6 


^lOHUMEiiAL bursitis, short p 
diathermy m. Jon., 131 

Rwgin test for allergs-. Stbl. ]25i 
R^l causes 

Rectoscopy, iianh, 517 

' membrane inf 

mation of, /cR,, 203 ’ ^ 

Pamplegias, J 
RegionaJ fleitis, Harch, 509 
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Renal. See Kidney. 

Residual urine in bladder neck ob- 
struction, /a«., 157 
Respiration, artificial, in newborn, 
July, 1067 

Respirator, use of, in pediatrics, May, 
708 » 

Respiratory infections, heart disease 
and, ScpL, 1336 

tuberculosis and, differentiation, 
Sept., 1378 

te^ of circulatory efficiency, March, 

Retrobulbar neuritis, Nov., 1700 
Retrodisplaceraent of uterus, dys« 
menorrhea due to, March, 274 
Rheumatic aneurysm of aorta. Sept. 
1342 

tenosynovitis, short wave diathermy 
in, Jan., 132 

Rhinitis, vasomotor, Jan,, 237, 238 
Rickets, prev^tion and treatment, 
vitamin D therapy in, 
May, 687 

massive doses, May, 695 
Ringworm of scalp, Sept., 12W; Nov., 
1646, 1651 
crusted or honeycomb, Nov., 
1652 

Rocky Mountain spotted fever in 
eastern United States, March, 527 
Roentgen diagnosis in acute abdomen, 
Jan., 149 

in dysente^, March, 519 
in heart disease, July, 1015 
of bladder neck obstruction, Jan., 
159 

of constipation, Nov., 1676 
of gallbladder disease, Jan., 27 
of infantile congenital syphilis, 
Nov., 1586 

of tuberculosis, Sept., 1375 
treatment of pruritus vulvae, 
March, 321 
Rubiazol, July, 928 
Rupture of membranes, artificial, in 
labor, July, 1054 


Salp^tis, gonococcal, acute, March, 


Saber tibia, Nov., 1591 
Saccharin for determining circulation 
time, March, 482 

Sa<ial nerve resection for pruritus 
vulvae, March, 329 
Salmonella infection in infants and 
children, May, 593 
of newlxjm, May, 591, 599 

differentiated from baallary 
dysentery, May, 603 j 
from epidemic diarrhea, May, > 

601 I 


short wave diathermy in, Jan., 136 
Sarcoid of Boeck, Jan., 249, 2S\;Sepi., 
1383 

heart disease and, Sept., 1335 
Sarcoma of small intestine, March, 
505 

Scalp, diseases of, Nov., 1645 
general care of, Nov., 1 661 
lupus erythematosus, Jan., 253 
Microsporon lanosum infection, 
Sept., 1283 
pediculosis of, Nov., 1650 
ringworm of, Nov., 1646, 1651 
crusted or honey-comb, Nov., 
1652 

seborrheic dermatitis, Nov,, 1647 ^ 
Scarlet fever convalescent serum, in 
diagnosis with Schultz- 
Charlton test, May, 624 
in prophylaxis, May, 623 
in treatment, Afa^, 624 
of hemolytic streptococcal 
infections, May, 626 
source and preparation, May, 
613 

Schizophrenia, insulin shock treat- 
ment, May, 797 

Schridde type of congenital hydrops, 
anemia following, May, 581 
Schultz-Charlton blanching test, con- 
valescent scarlet fever serum for, 
May, 624 
Scrat(ffi tests in allergy, Sept., 1246 
Scrofuloderma, Jan., z49, 250 
Scrofulosis, May, 649 
Seborrhea, Nov., 1647 
conJoris, Nov., 1647 
Seborrheic alopecia, Nov., 1648 
dermatitis of scalp, Nov., 1647 
Sedimentation rate in gallbladder 
disease, Jan., 24 
Senile alopecia, Nov., 1659 
pruritus, Nov., 1637 
vaginitis, March, 342 
Sensitive colon, July, 887 , 

Septum, deflected, treatment, in asth- 
ma, Nov., 1613 

Serum amylase test in gallblaQuer 
disease, Jan., 25 

carditis, Sept., 1336 ^ 

coa^Iation reaction, Weltmann s, 
Jan., 25 . . . , 

convalescent, in conjunction ^tn 
sulfanilamide therapy. May, 

703 

source and preparation, May^ 613 
value in prophylaxis and treat- 
ment ol scarlet fever, measles 
and mumps, ji/ay, 61 <3 
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Serum therupy in emp>-e«a thorads, Spgjm^^ly foUo.nng sulfanilamide. 

in^pueumida, My, 953; Sept., Spondylitis, abdominal pains in. July, 

of infants and children. May. Spmins, short n-avc dathermy m. 

sulfap%Tidine combined nith, Star^•ation, low basal metabolkm m, 
Sew 1213 treatment. Jar.., 184 

Shock, heart fkilure with. Uarch, 474 Stasis, bildry trart, Jen., «. SI 
smdcal and traumatic, 100 per cent Stature, effect of diet on, May, 725 


ox>'gen in, 7«iv, 98S ^ 

treatment of ps>'cho5€?, J/nyi 79/ 
Short w'ave diathermy, /on., 121, 
12S 

Simmonds’ disease, March, 548 
asthenia of, Nov,, 1731 
h>T»th>Toidism in, treatment, 
Jan,, 181 

Sinus bradjxardia, Jan., 95, 96; Sepi,, 
1300 

disease, treatment, in asthma, Nov., 
1614 

tachycartiia, Sept., 1300 


Status asthmaticus, Jan., 233 
treatment, Nov., 1626 
Sterols, irradiated, May, 690 
Stomach, cancer of, July, S71 

hemorrhage from, management, 
Juh, 861 

sjmhilis of, July, 882 
tuuerculosis of, July, 885 
tumors of, July, 871 
benign, July, 880 
ulcer of, July, 913 
treatment, July, 924 
Strawberry' gallbladder, Afoy, 753 


Sinuses, nasal accessory, as fod of Strength test of circulatory effidency, 


infection, May, 683 
diseases in children, Jfoy, 681 
Sinusitis, short w•a^’e dia therm v in, 
Jan., 127, 135 
SIdn, allergy of, Jan,, 238 
cardnoma of, Jan., 245 
eruptions following sulfanilamide, 
Sept., 1138, 1182 

fungous infections, dbgtiosis and 
treatment. Sept., 1279^ 
lesions in tuberculosis in children, 
ATcy, 61S 

pyogenic and fungous affections in 
children, ultradolet therapy, Afa v, 
710 

tests in allergy. Sept., 1246 


March, 475 
Streptococcal infections, sulfanilamide 
in, July, 931; Sept., 1149 
postabortivc and puerperal, 
Sept., 1231. 1233, 1236 
Streptococci, hemolytic. Sept., 1231 
antigenic structure of. Sept., 1150 
immunity to. Sept., 1150 
m puerperal infections, Sept., 1232 
infection due to, mechanism of 
recover)' from, Sepi., 1151 
prognosis. Sept., 1153 
scarlet fe^’er con\*aIcsccnt ser* 
urn in, May, 626 
sulfanilamide in. Sept., 1149, 


intradermal method, Sept., 1246 1 Streptoron, July, 928 


scratch method, Sept., 1246 
!canthomatosis of, AToy, 748 
Ski^, geographical, ATay, 744, 745 
Sodal factors in caring for patients. 
Sept., 1401 

relationship of patient and phy'si* 
dan, Sept., 1412 

Sodium dehy'drocholate for determin- 
ing circulation time, 3farch, 482 
Spasm, bowel, gallbladder disease and, 
relationship, Jan., 64, 81 
esophageal, cnest pain in, Sept., 1314 
Spenccr-Parker \accine, March, 538 
Sphincteritis, Jan., 64, SI 
Sphingomyelin, ATay, 735 
Spinal cord lesions, spastic paraolcdas 
in, May, 818, 823 ^ ^ 

deformities, heart disease and. Sebt 
1326 *’ 

Spleen, xanthomatosis of, ATcy, 752 


Subacromial bursitis, short 
diathermy in, Jan., 130 
Su^:^nsumption and diabetes, July, 

Sulfanilamide, JtJy, 927 
contraindications) Julv, 941 
doage and tolerance; in children, 
Afoy, 697 

dose and administration, Jidv 935 
experimental studies, Sept., U33 
jnstoncal notes, Jdv, 927 
conjunction 

m c}-sti’^ in fpnale, ilcrch, 365 

n empj ema thoradi, w 1362 

mm^'tis and endocarditis, Srpt., 
salpingife, March, 350 
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Sulfanilamidein gonococcal vaginitis in 
children. May, 66S; Sept,, 11S4 
in gonorrhea in male or female, 
March, 366 

in gonorrheal arthritis, Sept,, 1185 
cervicitis, 3farch, 3^ 
in hemolytic streptococcal infec- 
tions, Sept,, 1149 

in ^^phogranuloraa inguinale, Jan., 

in meningococcal infections, July, 
934; 1159 

in pelvic infections in women, July, 
1043 

in pneumococcal infections, July, 
934; Sept,, 1208 

in pyelonephritis, Sept., 1224, 1225 
in streptococcal infections, July, 
9ZV,Sepi,, 1149 

postabortive and puerperal, , 
Sept., 1231, 1233, 1236 | 

in undulant fever, Sept., 1193 ; 

in urinary tract infections, Jidy, 
934; Sept., 1221 
associated with marked struc 
tural abnormalities, Sept. 
1227 

in children, May, 674 
mode of action, Sept., 1133, 1183 
symposium on, Sept., 1133 
tn^py in children, problems aris- 
ing during, May, 697 
toxic reactions, March, 352, 366; 
July, 938; ScpL, 1136, 1179, 
1200 

in children, May, 701 
Sulfanilyl sulfanilamide in gonococcal 
infections, Sept., 1189 
Sulfapyridine, July, 930, 942 
dosage, July, 943 
in empyema thoracis, Sept., 1362 
in gonococcal infections. Sept., 1189 
in pneumonia, July, 942, 955; Sept., 
1209 

serum combined with, Sept., 1213 
toxic reactions, July, 943 ; Sept., 1211 
Sulfocyanates in hypertension, July, 
1026 

Sympathectomy for hypertension, i 
July, 1028 

Syphilis, cardiovascular, chest pain in, 
ScpL, 1311 

congenital, Nov., 1575 
infantile, 1575 
roentgen positive, Nov., 1586 
syphilitic mother and, Nov., 
1575 

treatment, Nov., 1580 
tardive, Nov., 1588 
diagnosis, Nov., 1588 
treatment, Nov., 1598 


Syphilis, facial lesions, Jan., 251 
nonspedfic therapy, evaluation of, 
July, 1109 

of stomach, Jtdy, 882 
Syphilitic alopecia, Nov., 1659 
mother, prenatal therapy, Nov., 
1583, 1584 

seronegative, Nov., 1578 
seropositive, Nov., 1575 
myocaixlitis. Sept., 1337 


I Tabes dorsalis, diagnosis, May, 823, 
834 

malarial therapy, July, 1111 
Tachycardia, paroxysmal, ScpL, 1294, 

Tardive congenital s>"philis, Nov., 
1588 

Tay-Sachs* disease, Niemann-Pick’s 
disease with. May, 738, 739 
Teeth, hutchinsonian, Nov., 1588, 
1589, 1592 

Temperatures, axillary and rectal, in 
diagnosis of acute abdomen, Jan., 
150 

Tennis e/bow, short n'ave diathermy 
for, Jan., 131 

Tenosynovitis, short wave, diathermy 
in, Jan., 131 

Terminal ileitis, March, 509 
Tetany, heart disease and, Sept., 1330 
; . infantile, May, 688 

treatment, May, 709 
Thermal measures in pediatric condi- 
tions, May, 705 

Thin diabetic patient, treatment, 
Nov., 1505 

Thomsen *s disease, Nov., 1729 
Thoracic deformities, heart disease 
and. Sept., 1326 

Throat swab for pneumococci, Jan., 
171 ,, 

Thrombo-angiitis obliterans, heart dis- 
ease and, Sept., 1336 ^ . 

Thrombosis, coronary, cholelithiasis 
associated with, Jan., 33 
in diabetes incliitus, Nov., 1569, 
1573 

Thrush of vagina, March, 314 
Thyroid disorders, asthenia in, Nov., 

‘ 1731 

gland deficiency, Jan., 175 
obesity, Nov., 1453 
Thyroidectomy, 100 per cent oxygen 
after, July, 991 
Tibia, saber, Nov., 1591 
Tinea capitis, Nov., 1651 
favosa, Nov., 1652 

Tissue extracts in hypertension, Juty, 
1027 
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Tobacco, heart disorders (rom^ Sept., 

1332 r , f 

smoke, inhalation of. anginal ol 

pain T\nth, /wly, 1037 
effect on \ascular S5*steni, Jtd}\ 
1033 

Toxemia in txrin pregnancy, JUTcrr^, 435 
intestinal, pruritus in, AV., 1^9 
malnutrition due to. Nee., 1478 
of pregnano’, March, 405 
heart disease and, 1333 
Transduodenal drainage, Jan., 57 
Transfusion, immune, in puerperal 
and postabortive streptococcal in 
fections, Sept., 1238 
Transurethral prostatic^ resection in 
bladder neck obstruction. Jan., 162 
Treatment, human and social factors, 
1416 

Trichiniasis, heart disease and, Sept,, 
1337 

Trichomonas cervidtis, March, 386 
vaginitis, Jnn^ 191, 192, 197; 
March, 314. 338 

Tuberculids in children, Afay, 648 
Tuberculin test. May, 657, 65$; *5’^^/., 
1374 

Tuberculosis, coHiquath*e, Jan., 249 
cutis yemicosa, Afoy, 648 
in children, common fonns, Afoy, 
615 

primary focus, Afoy, 645, 647 
symptoms, Afay, 6^ 
tuberculin test, ATcy, 657, 658 
ultra\aolet therapy, Afay, 710 
oi ileum, Afarch, 508 
of skin of face and neck, Jan^ 248 
of stomach and duodenum, Jidv 
885 


UtCEK. elusive (Hunner), treatment, 
March. 374 
peptic, July, 913 

hemorrhagic, July, 861 
pseudcH, July, 892 

Ulcerative colitis, indeterminate, 
March, 522 

Ultrariolet radiation in pediatne 
conditions, May, 706, 709 
UmbiHcal cord, prolapsed, in labor, 
July, 1065 

Undcrvi'ater cxerdscs in pedbtrics, 
May, 707 

Undulant fever, suUanibmide in, 
Sept., 1193_ 

Uremia, diet in, Jon.^ 118 
treatment, A"cr., 1720 
Urethral catheter, indwelling, in blad* 
dcr neck obstruction, Jan., 161 
Urinar>" calculi, diet and, March, 458 
tract infections, diet in, Jan., 119 
in infants and children, man- 
agement, Ma^, 669 
mandelic add m, Aforcli, 363; 
May, 674 

neoar^phenamme in, ATay, 677 
sulfanilamide in, March, 365; 
Afay, 675; Jidy, 934; Sept., 
1221 

Urine, residual, in bbddcr neck ob- 
stnicrion, Jan., 157 
Urticaria, Jan., 238 
Uterine inertb, July, 1049 
primary, July, 1049 
treatment. July, 1049 
eecondaiy, July, 1058 
Uterus, action of benzedrine sulfate on. 
March, 2S5-*28S 


pulmonarj% chest pain in, Sept., 
1313 

diagnostic problems. Sept., 1371 
in dbbetes mellitus, Noi^., 1542 
T uberculous cystitis, treatmen t, 

March, $72 

involvement in pelvic infecdotis m 
women, July, 1046 
Tumors of duodenum, July, 881 
of heart, metastatic, 1338 
of islets of Langerhans, hyperin- 
sulimsm due to, 1481, 1491 
intestine, benign, ATorch, 

of stomach, July, 871 
benign, July, 880 
Twin pregnano’, dinical 
March, 427 

bbor in, AfarcA, 437, 442 
Twinning, March, 427, 430 


aspects, 


cardnoma of, menopausal bleedinr 
and, March, 303 

infantile, and d^'smenorrhea, March. 
277 

lesions, leukorrhea due to, Jan., 201 
re^odispbeement, di-smenorrhea 
due to, March, 274 

VAccnfATiox a^vnst Rock>’ Moun- 
^ tarn spotted fever. March, 538 
m <»nstipation, jYor., 1680 
vaodne^ ^erapy jn sinus and hron* 
chial mf^ion in asthma, Nov., 1615 
\agmal d^argt, normal and ab- 
normal, Jon., 189 

Vaginitii, gonorrheal, Jan., 191 , 195 
of infants children, March, 
335; Afay, 661 

Ai hi. Sept., 1184 

Monilb, Jan., 191, 192, 197 
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Vaginitis, mycotiCt March, 314, 341 
nonspecific, in children, March, 338 
of unknown etiology, March, 341 
postmenopausal, March, 342 
senile, March, 342 
treatment, March, 333 
Trichomonas, Jan., 191, 192, 197; 

March, 314, 338 

Van den Bergh test, Jan., 21, 22 
Vascular system, xanthomatosis of. 
May, 752 

Vasomotor rhinitis, Jan., 237, 238 
Vasospasm, tobacco smoke in produc- 
tion of, Jtdy, 1033 

Vegetables, common, carbohydrate 
content, Nov., 1512 
Venesection in congestive heart failure, 
March, 468 

Venous pressure test of circulatory] 
efficiency, March, 483 
Vioform in amoebiasis, Sept., 1271 
Viosterol, May, 691 
Viscera, xanthomatosis of, May, 751, 
752 

Visceroptosis, constipation in, Nov., 
1670 

Vital capacity test of circulatory effi- 
ciency, March, 478 
\^tamin D milks, May, 692 

therapy in childr^. May, 687 
massive doses, May, 695 
D,, May, 691 

deficiency, bradycardia and, Jan., 
100 

circulatory manifestations, diag- 
nosis, treatment and preven- 
tion, May, 759 

pruritus vulvae and, March, 318 
requirements, Nov., 1472 
Vollmer's patch test in tuberculosis, 
May, 659 ! 


Volvulus, constipation in, Nov., 1671 
Vomiting, functional, July, 901 

relation to anorexia nervosa, July, 
901 

in twin pregnancy, March, 434 
of pregnancy, March, 417 
Von Gierke's disease, heart in, Sept't 
1329 

Vulva, pruritus of, March, 309 
Vulvectomy for pruritus vulvae, 
March, 328 

Vulvitis, leufcoplakic, March, 313 


Weather as factor in diabetes, July, 
1088 

Weil-Felix reaction in Rocky Moun- 
tain spotted fever, March, 533 
AVeltmann serum coagulation reac- 
tion, interpretation, Jon., 25 
Werdnig-Hoffmann atrophy, May, 826 


Xanthic bodies, May, 756 
Xanthoma diabeticorum, AToy, 754; 
Nov., 152S 

tuberosum, May, 748 
Xanthomatosb, benign, primar>', 
May, 748 

secondary or symptomatic, May, 
754 

heart disease and, Sept., 1329 
Xanthosis in diabetes in children, 
Nov., 1528 

:c-Ray. See Roentgen. 


Yeast infection, Sept., 1289 
of bladder, March, 376 
of vagina and vulva, Jan., 191, 
192, 197; March, 315, 341 




